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1 | The Dedication. 4 WE 
ator, and governed by bis Infinite Wiſdom and Pro- 
 widence : Who is there, I ſay, of theſe, that doth. 
not turn the Eyes of bis Mind, as well as thoſe of 
bis Body, to the contemplation of Plants, Animals, 
and other leſſer things, being, as it were, wearied 
and tired out, in viewing only the Greateſs * Nor 


4 Lernt ere 
let any Man here imagih# or fancy, that there is not 
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Pliny, in heſe Nature dub nere p falh fever here. 
9 cles, 4 hey 4 e arg N e omprehended thaw 
theſe great, . ſublime, admirable, and chief. Pieke.of- 
the Done Ne een which an Cee 
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loſophy, or that kind of Study which nicely,conſederetb 
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and gnoen Years, Jour S. Highneſs yieldeth- ſuch» 

ripe and inuturo Hruits of Wifdom, that even Tuſ- 

cany mir h un incredible Foy hath from thence con- 

or mot certain hopes of enjoying one day, that 
ping which the Divine Plato promiſed to- 

thoſe People; who hould be governed b @ Prince 
that was a Philoſopher : and not without reaſon, ſince 


the Mind of your Highneſs is of that Temper, 
which; as the Miſe- man judgeth, is fo requiſite and 
neceſſary-ſor ſuch as govern, whoſe Nature he would" 
buve 0 reſemble the ſineſt and. moit perfect Cold; 
and thu is evidentiy confirmed. by that. Purity of 
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Mind, 


I be Dedication. mas 
Mind. that graue and Jedate Carriage (which ir 
fo. wonderful in Youth) by the Fineneſs. of your 
Fudement, your Docility and Sharpnaſs of, Wit, 
that your Smeetneſs of your more than ordinary Ge- 
nius, that Noble Diſpoſition, which is truly Royal, 
that Splendour of Mind, or Generoſity, moſt worthy 
of. 4 Principality. au Kingdom, and above all other 
things, that migen Application: to Arts and Scien= 
ces, and that Love: of Truth, which are Jo vifubly 
eminent in Your Highneſs, which in all probability, 
P Eadayflas hin Ah apo wht Men 
of all others ſo great a defare of thoſe Nable aud Gen- 
teel Studies, - as may once more reſtore to Tuſcany, 
Renamn, with Troll | Applauſos.. And ths w ir . 
Fruth of which I am moſl certainly. convinced ly 
what. I feel in my elf „ .h6'by "ſeeing your Fig hnefs 

ſo taken up in.theſe Studies, am the,more enconraged. || 
alio to proſecute them, aud confidering” night aud. | 
day how I might give ſome. mark” of the extraondinary 
Devot ion which bear ta your Highneſs, aud oſthe 
Paſſionate, ambition I bag; te: offer ſomet hing bat 
might be acceptable to jou, I judged I ougbt not t 
uit .theſe h kind of Studios; ö and thereupan havi b 
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mhbale ome Obſervlpivns on the Nature c 
4 d to tonſecrate them ts bbs [2 
rene Name; which Preſent or Gift, tho it be 
neun in rij eo, % Menne s 'of my Wit, and the 
Pet? ny Seile; it no ways mean in elk uf of 

Sabjeft, mc der 11 no Work f Nature 15 


W nenn or Buſe; but; 4 have ſaid in the 


beginning, they are all to be looked on with won 
der and delight e\ cor the Attions i Great Mo- 


narchs and Captains, which are related by fi; 


tion, with how 770 . leaſure ad admira 


tion ſhall we be fill 


mean tort ulgar, are all of them very great and 
wonder fi Ful, as 15 {- Nature of this particular Ani= 


mal which I have undertaken to deſcribe, whoſe - 


ſtrange Virtue or . 9th doth equally fiupify the 


Minds of thoſe who conſider it, 4 it doth the 


Hands of theſe who touch it. PWbence Several! 


Treatiſes, perbaps* from a great Admiration of it, 
abound with ſeveral Paſſages which are remote 


from Truth, on purpoſe to raiſe. in the Minds of 
ons Readers that Monder which. the Authors 


themſelvet 


Faithful 
Hiſtorians, do affect ut with ple 5 and admira 


in 2. ting the Works of 
God, which tho 1 _ of them ſeem contemptible and 


far 
7 rut 
will 10 Ways be ee to your - Serene Hig bneſe. 
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vet had experienced, whoſe be Relar 
having laid aſide, have ſt _ xa ed 
have found, to be true, being very well 
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 Lorenzim's Obſervations 
. ON THE 
'CRAMP- FISH. 


HE ignorant and fooliſh Abderites, miſconſtruing 
the profound Knowledge of Democritus, as being a- 
bove their reach and capacity, look'd on him, as one 
| who was no better than a Mad-man. And his being 
| . fo wholly wrapt up, in his Abſtracted Speculations, 
and perfectly weaned from thoſe poor Trifles, with which the 
common People are uſually amuſed, or entertained, was perhaps 
the true Occaſion, or Cauſe, that made his Wiſdom appear to them, 
is downright Folly or Madneſs : But the Cale, in effect, was really 
otherwiſe; for the Abderites, by their Indiſcretion, groſs Igno- 


rance, and Folly, ſufficiently demonſtrated to the World, that they 


themſelves were really mad, and not Democritus, who even, 
when he leaſt appeared to be ſo, was truly Wiſe and Prudent : 
And this the Divine Hippocrates teſtified to them, when teing ſent 
for by them, to cure this great Philoſopher of his imaginary Diſtem- 
per, he freely told them, that Democritus was very well, and fo 
far from wanting the Advice of a Phyſician for his Recovery, 


that even he of himſelf was ſuflicient to cure all the People of 44- 


dera, and to reſtore them all to the perfect uſe of their Senſes: And 
this Hippocrates ſaid, becauſe the Actions of Democritus had no- 
thing in them of a Fool, or a Mad- man, fince his Time was wholly 
ſpent in Anatomical Diſſections and Obſervations, to which he ſo 
cloſely applied himſelf, that to others he appeared to be what he 

| 3 ol was 


f 


2 L orenzihi's Obſervations 
was. not, nor was he thought to be what he really was ; that is to 
ſay, one averſe to all other things, and entirely devoted to a bold 
and ſagacious Enquiry after Truth. Now after the Example of ſo 
Great a Man (let others ſay what they will) methinks thoſe Gentle. 
men cannot any ways be juſtly blamed or cenſur'd, who giving 
themſelves up to the Holy Love of Philoſophy, ule all poſſible 
means to trace or find out the Cauſes of all ſenſible Effects, which 
are not ſo eaſily manifeſted to Human Underſtanding. And tho 
I do not pretend to be one of Theſe, nor can I even at a diſtance, 
ftile my ſelf the Imitator of fo great a Philoſopher ; yet be it as it 
will be, what can hinder me from defiring, at leaſt, to be ſo? And 
I muſt confeſs, ſuch a kind of Deſire, or Ambition it was, which 
diſpoſed me firſt, to make theſe my preſent Obſervations on a cer- 
tain Fiſh, (called the Cramp Fiſh) and afterwards to enlarge them 
in a Stile, perhaps not ſo polite as it ſhonld be; yet very plain, 
and very ſincere. The Order or Method which I have here fol- 
lowed, is this: Firſt; I have defcribed the outward Figure of the 
Cramp-Fiſb, with the Skin of it; afterwards I have obſerved what 
is (een under the Skin: Thence I have proceeded to the Obſerva- 
tion of thoſe Parts, which are contained in the Abdomen, the Tho- 
zax, and the Head, reſerving my Diſcourſe on that ſo wonderful 
Virtue or Propriety, which by the Writers of Natural Hiſtory is 
generally aſcribed to the Cramp-Fifh, for the laſt place. If theſe 
my Labours ſhall have the good fortane, as to meet with a kind 
Reception from the World, perhaps they will encourage me to. 
attempt the publiſhing of ſomething new, and of a greater conſe- 
uence. ! n 
l The Body of the Cramp-Fiſh, when the Tail is taken off, repre- 
ſen's, as it were, a Hoop, with ſeveral Knobs in the circumference 
of it, of all which the moſt ſenſible is that, which is in the Fore- 
part of the Head; tho even This alſo in all Cramp-Fiſh, is not af- 
ter the ſame manner. They are of a different bigneſs, and conſe- 
quently of a different Weight. I have ſeen ſome, which weighed 
only {x Ounces, and ſome alſo, which have weighed eighteen 
Pounds. This Diverſity of their bigneſs and weight may perhaps. 
proceed from their Age; but yetI am apt to believe, that they are 
of a different Race or Kind, that is, that there are little ones and 
great ones z for in ſome of them, by chance, of the lefſer Propor- 
tion, 


|, 


« * U . . 


8. 


tion, I have met with Eggs, in a manner, entirely perfect. John- 
auus will ſcarce allow the greateſt Cramp-fiſh that is, to weigh a- 


- 
F 


,” 


dove fix Pounds ; but he was certainly miſtaken : For beſides my 


above-mention'd Ocular Obſervations, Mr. Nicolaus Steno, my moſt 


* Beloved Maſter, now Biſhopof Titapolis, and Vicar Apoſtolick in 


Hannover (who is equally famous for his great Knowledge in Na- 
tural Philoſophy, and profound Skill in Divinity) diſſected one of 
them, which weighed nine Pounds, as he himſelf relates, in the 
Acts of Copenhagen 1673: And the moſt Noble Mr. Francis Reds 


(who was alſo my moſt Honoured Maſter) in the Natural Experi- 


ments, which he writ to Father Kircher, relates, that he had diſ- 
ſected one, which weighed fifteen Pounds; nay, and what is yet 
more, he ſaith, he had weighed one of twenty Pounds. Yet in 
theſe preſent Obſervations, I (ball undertake to deſcribe only thoſe 
of a moderate bigneſs, which I have had the Opportunity to ob- 
ſerve. | | 

The Tail is ſhort, and formed in the likeneſs of a Cone, which 
as well above as below, is ſomething flattiſh or ſquaſhed ; in whoſe 
upper. part, are planted two Finns, or Wings, in a ſtraight Line, 


according to the Length of the ſame Tail. The Finn, which is 


neareſt to the Body, is bigger than that which is neater to the ex- 
tremity of the Tail ; and the extremity of the Tail it (elf is en- 


compaſſed with a third Finn, which in ſome ſenſe is doubly forked, 


the upper part of the Fork being longer than the lower part. Theſe 
Three Finns are armed with ſome fine ſmall Cartilaginous Prickles, 
which are all covered with one common Membrane, which is in a 


manner of the ſame kind, with that Skin which covereth, not on- 


ly the Tail, but alſo the whole Body of the Cramp-Fiſh ; tho' that 
of the Finns is ſomething finer. The Tail there, where it is fa- 


ſtened to the end, or extremity of the Back, is divided by two o- 


ther fleſhy Finns, which ſeem to be rather two Lengthenings, or 
Allongations of the Border that goeth round the Body of the 
Cramp-Fiſh. The Cramp-Fiſh make great uſe of all theſe Finns in 
their Swimming, to which alſo the fine utmoſt Border, or Liſt, 
which encompaſſeth their Circular Body, doth alſo ſomething con- 
tribute ; and even giveth them a greater force. For the tuture, or 


in the following Parts of this Diſcourſe, I ſhall mention this ſmall 


utmoſt Liſt of their Body, under the Name of the Side-Finns, 


_— The 
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4 L orenzini's Obſervations 
Ihe Eyes are ſeated at two Fingers breadth diſtance, from the 
utmoſt Liſt, or Border of the Head on the Fore-part, whichare not 
very big, and yet are ſomething different, as to their external Fi- 
gure, according to the different Kinds or Species of Cramp-Fiſh, 

as we ſhall obſerve in a more proper place. l 
Behind the Eyes, there appear two Holes of an Oval Form, one 
at each Eye, which open into thePalat, or Roof of the Mouth; and 
through theſe Holes, the Cramp-Fiſh caſts back one ſmall Portion of 
that Water which enters into the Mouth of it. Theſe Holes in 
ſome Cramp-Fiſh, are of the ſame bigneſs as the Eyes are, and in 
ſome others they are leſſer; and yet I never ſaw them bigger in any 
one ; tho Jubnſtonus (being perhaps deceived in this point) deli- 
vers it in his Writings, - that they are uſed to be bigger than the 
Eyes themſelves. Theſe Holes do open, and ſhut, by the means 
of a certain Body, ſeated in that Angle of the Holes, which is near- 
eſt to the Eyes, which is of a Cartilaginous Subſtance, being cove- 
red with a ſmall Piece of Skin, and moveth about its - own Baſis, 
ſo, that it can ſhut, or open-the above-mention'd Holes, as often 
as it pleaſeth the Cramp-Fiſh, or when he is forced to it; and they 
are commonly ſhut as often as the Cramp-Fiſh'opens his Mouth, to 
receive the Water; and they are then opened, when his Mouth 
being full of Water, is ſhut in order to let ſome of that Water out; 
ſince, as I have ſaid before, one ſmall Portion of it paſſeth out at 
theſe Holes, and the remaining part of it is driven, or ſpirted out 
through the Holes of the Gills, which by the Vulgar, or common 

People, are called Ears. | | 

On the fide parts of the, Back, and Belly of the Cramp-Fiſh, 
there appear the Lines, or Marks, of two hooked or bended Bo- 
dies, on each (ide one; which having turned back thoſe their Parts 
(which by Anatomilts are called flat) one againſt the other, keep 
their Convex parts, (till turning towards the Circumference of the 
Body. Theſe hooked Bodies take up that Space, which is between 
the Side-Finns and the Gills, and betwixt the Head, even to the 
Parts about the Abdomen; and they conſiſt of a certaih ſoft Sub- 
ſtance, which ſeemeth to be compoſed of ſo many Bladders full of 
Water, and of different irregular Figures. I ſhall ſhew what this 
Subſtance is, there, when I ſhall diſcourſe of the Skin : And we 
mult alſo obſerve, that all the Body of the Cramp-Filh is bigger in 
1 * the 


on the Camp Fiſb. 5 
the middle, and more (lender in the Parts round about it; and that 
theParts, which are neareſt to the Tail, are fuller, and more puffed 
or ſwell'd, than all the reſt of the Body ; and in the Infide of them 
there lieth hid a certain Griſtle, which contributes much to their 
bighels. | 

All the Skin, which covereth the Back of this Fiſh, is full fan 
infinite number of Holes, whereof ſome are bigger, ſome leſſer ; 
and the great ones, as well as the leſſer, have a Circumference, 
which is ſomething blackiſh ; and they are more numerons accord - 
ing as they approach the Head, and the nearer they are (© the Tail, 
the more their number decreaſeth, and the Skin of the Tail alfo i: 
bor d thro with theſe Holes, which are there very ſmall : They 
are ſo ſeated, that thoſe leſſer fort of them are neareſt to the utmoſt 
Liſt or Border of the Body, and the biggeſt are accordingly at the 
greateſt diſtance from the ſaid Border. To all theſe Holes there are 
immediately joined, as many Ridges, or Camper'd Furrows ; and 
a Briſtle being thruſt thro' the Orihce of theſe Holes, paſſeth alſo 
into theſe Furrows, and by this demonſtrates, that they are ſo many 
little Pipes or Conduits, from whence there cometh out a certain 
Humour, which is ſomething viſcous, or clammy ; and it is a thing 
worthy of your Obſervation, that as ſome of theſe Holes are bigger, 
ſome ſmaller, ſo alſo ſome of theſe Ridges, or Furrows, are alſo 
bigger or leſſer, the biggeſt whereof, are immediately joined to 
the bigger ſort of Holes, and the ſmalleſt to the leſſer. That Hu- 
mour, which cometh out at theſe Holes (as I have ſaid) is very viſ- 
cous, and extraordinary clammy; yet ſuch as renders the Skin of 
the Cramp - Fiſn ſo ſmooth, and ſlippery, that one hath much a- do 
to hold them in ones Hand; and it hath the ſame effect on them, as 
Caulking hath on the Ships, which facilitates their Motion, aud” 
makes them paſs more glib on the watery Surface of the Ocean. 
Mr. Steno, hath obſerved, and exactly deſcribed the ſame kind of» 
Holes, with the ſame Furrows alſo, in a certain Fiſh called the Ray, 
or Sate - Fiſh; but ſtill with this difference, that he obſerved only- 
one kind of Holes, and thoſe the greater ſort; whereas | have ob- 
ſerved, both great, and ſmall ones, having found them in all the- 
Cartilaginous Flat-fiſh, which I have hitherto diſſected, Mr. Frau- 
cis Redi, in his Treatiſe of Eels, which is not vet printed, hath - 


alſo obſerved this difference of greater, and leſſer Holes, __ ae 
=O | elcribed 
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deſeribed them very exactly. ; and beſides, he hath alſo obſerved, 


that the Briſtle being thruſt thro' the Hole, and paſſing along the 


Pipe or Conduit, which is placed under it, it cometh out from the 
ſame Pipe at the Orifice of the Hole which is neareſt to it. Be- 
ſides, he hath obſerved, that not only the Cartilaginous Fiſh, and 


ſuch as have no Scales, are furniſhed with theſe kind of Holes and 
Pipes; but alſo ſome Fiſh of the Scaly Tribe, as Pikes, Tenches, 
Carpes, Trowtes, Pearch, the Fiſh that is like a Sever Shad, the 
young Tunnis of a Year old ; and many other kinds of Fiſh, ſcaly, 
and thoſe without Scales, Sea-Fiſh, and Freſh-water-Fiſn, have 
theſe Holes, yet always with ſome maniteſt difference, either as to 
their Bigneſs, Order, or Situation, and alſo Thickneſs, or Num- 
ber, according to their different Race, or Kind ;. and what is more, 
as he hath obſerved, thoſe kinds of Holes, and Conduits, are ei- 
ther full of this Viſcous Humour, or contain in them nothing atall 
of it. Now of what Colour the above-mention'd Furrows may 

2, it could not be ſo well obſerved, becauſe for the moſt part, or 
x rs ſpeaking, they are of the ſame Colour, with the outward 
part of the Skin: It. is very true, that one may eaſily perceive, 
where, and how they paſs along, in which thing there is yet ſome 
difference, according to the diverſity of the Furrows, becauſe the 
biggeſt ſort of them being very prettily ranged, paſs on towards the 
Head, or to ſpeak more properly, they paſs from the Head towards 


'the Holes; and this, as I conceive, for no other end,' but that the 


Viſcous Humour, which is contained in them, by thus meeting 
with the Water, may be the more eaſily forced or driven thro' the 
Holes ; but the leſſer kind of them paſs from the Holes towards 
the Back of the Animal, or even from the Back of the Animal to- 
wards the Holes:-And all this appeareth more manifeſtly then, 
when the Briſtle is thruſt into bath of theſe kind of Furrows, be- 
cauſe in the great ones, the Briſtle paſſeth on freely towards the 
Head, and in the leſſer kind of them, it paſſeth towards the Back, 
as if all thoſe little Furrows went on in a Line parallel to each o- 
ther from the utmoſt Border of the Circumference of the Body, 
and perpendicularly towards the Back- bone, as towards the Dia- 
meter. Beſides, there is another difference betwixt theſe Futrows, or 
Conduits, which is this; that in the leſſer fort of them, the Briſtle 
paſſeth no farther than two Fingers breadth, and on the contrary, 
| in 
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| 0 the Cramp= Fiſh. | 7 
in the bigger ſort of them, it paſſeth freely on, without reaching 
to their fartheſt extremity. : We 

The firſt Figure, which is in the firſt Table, or Plate, ſheweth 
all that is ſeen in the Back of the Cramp-Fiſh, in which a, 4, 4, 4, b 
ſneweth the Circular Body of the Cramp-Fiſh, in the circumference 
of which are formed many Inequalities, or uneven Places, but 
eſpecially.in b. : 

c, c, c, The Tail of the Cramp Fiſh, on whoſe upper part are 
planted the two Finns. | 

F, g The Finn, which encompaſſeth the Tail. 

þ, h, The two flefhly Finns, which divide the Tail in the middle. 

#, 1, The Eyes. | | | 

I, J, The two Oval Holes, which open into the Palate, or Roof 
of the Mouth. | 

an, m, mn, m, c, c, The Lines, or Marks, of the two hooked: 
Bodies. 
u, u, u, n, Five black Spots, which appear on the Back of ſome 
Cramp-Fiſh. All the other Holes, which are not marked with 
any Letter at all, are the Holes, from which the Viſcous Humour 
proceedeth. | 

How theſe Furrows, or Conduits, are ſupplied with this Viſcous- 
Humour, which cometh from them in ſo plentiful a manner, I ſhall. 
ſhew in their proper place, when having taken off the Skin, I ſhall: 
view, and examine them more exactly. But let no one imagine 
here, that there are not the ſame Holes on the ſupine part of this 
Animal, which, as T have deſcribed, are on the Back of it; ſince 


all the Hem (which boundeth the convex Parts of thoſe two, 


hooked Bodies, which ſeem, as it were, to be compoſed of ſo many 
Bladders full. of Water, and of feveral irregular Figures, which- 
1 have deſcribed before) is full of the ſame Holes, but yet of the 
bigger ſort of them, all ranged in exact Order, one after another. 
A Briſtle alſo being put into theſe, cometh out towards the Head, 
tho' it penetrates more inwardly than it doth. in the Furrows of the 
Back. LIL h | Es. 
In the ſame ſupine part, betwixt the two above-mention'd hook-- 
ed Bodies, at ſome ſmall diſtance from the Extremity of the fore- 
part of the Head, is placed the Mouth, which in proportion to 
their Body, is extraordinary wide, tho when it is ſhut, it TO 
Q 
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to be little enough. I have diſſected one of them, which weighed. 


eighteen Pounds. This had ſo wide a Mouth, that I could freely 
or eaſily put my Hand into the Stomach of it (as alſo Mr. Francis 
Red; hath vbſerved, in that which he d iſſected.) Whence one may 
clearly ſee, how much Johnſtonus was miſtaken, who ſpeaking of 
Cramp-Fiſh, maintaineth, that they have a ſmall Mouth : But per- 
haps he meant, the Mouth when ſhut, and not when it is open ; 
in which reſpect he would have ſaid true, ſince, as I have ſaid be- 
fore, it then appears to be little enough. In the middle Circle, or 
Circamference of the upper Jaw,-and in that of the lower, there 
are ſeen ſeveral Rows of Teeth, placed after a confuſed manner, 
which are very (mall, hard, crooked, and bending backwards to- 
wards the Jaws. Ariſtotle and Johnſtonus, in their Writings, do 
both aſſert, that theſe are formed after the manner of a Saw; yet I, 
in all the moſt exact Obſervations which I have made, and the fre- 


quent Uſe of Microſcopes, could never yet diſcover any ſuch Teeth. 


On the (ide of the upper Lip, there are ſeated outwardly two 
round Holes, which are very deep. Theſe, by moſt Authors, are 
commonly look'd upon, or thought to be, the Holes of the Noſe ; 
and I am very apt to believe it, ſince the Membrane, which cover- 
eth their convex part (as I ſhall ſhew in its due place) receiveth 
certain Nerves from the Brain, like the Ol factory Nerves, which are 
ſeen in other Animals; and methinks theſe Nerves cannot poſſibly 
be deſigned for any other uſe, but the Function, or Senſe of Smel- 
ling. It is true, I am apt to believe, that the Senſe of Smelling, in 
theſe Animals, is very blunt and dull; and what maketh me be- 
lieveit to be ſo, is the convex Superficies of the Cavity of thoſe 
Holes, which 1s extraordinarily plain, being no ways multiplied 
with Plates, nor with any other Body. 

I believe there is no one, that is not fully perſuaded of this Truth, 
That the greater Degree, or Excellence of Smelling, doth wholly 
proceed from the multiplying of the above-mention'd Snperficies - 
For ſhould we examine the inward Mechaniſm of the Noſe of Ani- 
mals, one after another, we ſhould find in, them no other difference, 
vut that of the Multiplying of the Superficies, ſome Animals hav- 
ing it more multiplied, ſome leſs ; and of theſe, ſome have their 
enſe of Smelltng more ſharp or quick, ſome not ſo ſharp; and 
theſe Animals, which have a quicker Smell, have the ſaid Superficies 

more 
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more multiplied, than theſe whoſe Smelling is not ſo ſharp or quick. 
Thijs is a point confirmed from Greyhounds, and all other kinds of 
Dogs, which, as every one knoweth, have a moſt exquiſite Smell; 
and in theſe, ſhould we examine the inward Superficies of the Ca- 
vity of their Noſe, we ſhall find that it is wonderfully multiplied 
by the means of ſeveral Bony ſmall Plates, which ſhew us the won- 
derful Skill of that Supreme or Sovereign Artiſt, in multiplying a 
Superficies ſo much, in ſo little a ſpace. The Bear, who hath, as 
quick, and perhaps a quicker Smell, than any other Animal, hath 


the inward Superficies of his Noſe, very much multiplied; and this 


is the reaſon of it, for the bigger and larger the Superficies is, the 
greater number of Particles or /Effuvia's may there make an Im- 
preſſion; and the more numerous the Particles are which make an 
Impreſſion on the Superficies, the more perfect, quicker, and more 
ſharp is the Senſe of Smelling : Whereas, on the other fide, thoſe 
Animals, the inward Superficies of whoſe Noſe is not ſo multi— 
plied, the fewer the Particles are, to make an Impreſſion on it, and 
conſequently the more blunt, and more imperfect is their Smelling. 
But as to this, I hope I ſhall be able to ſay ſomething on (ome other 
occaſion, being here only diſpoſed to inſinuate by the by, the in- 
ward Mechaniſm of the Noſe of a Bear, which I have obſerved 
not long ſince, by the occaſion of a Bear, which the Molt Serene 
Prince of Tuſcany, my Maſter, out of his Generoſity, gave me, in 
order to have it Anatomiz'd : And this is it, which tolloweth. 


In the Noſe of this Animal, in the Paſſage of the Superficies, there 
are reckoned more than thirty Spaces of ſmall Plates, which are ſo 
ranged, that four Plains, or Grounds of little Plates, couchant, or 
flat, are ſeparated from each other, by the means of three perpen- 
dicular Plains. | 

The firſt Plain is ſeated in the Superficies of the Noſtrils, on 
which two perpendicular Plains are ſeated. | 

In the ſecond Order of Plains, there are counted, two other 
Plains, one whereof is ſmall, and very ſingle, and the other is the 
common Baſis of the other Plains, and ſeven ſmall Plates are ſeated 
upon this perpendicularly. 5 5 

The third Row of Plains, is compoſed of five Plains: And 
The fourth Order, os Row, Ne only of two Plains. 


Bot 
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But let us now return (after this Excurſion) to the Cramp Fiſh 
again. The Podex is ſeated in that part, where the Tail 1s faxed to 
the Body of the Cramp-Fiſh, with a Cleft large enough, which to- 
wards the Head, and towards the Tail, ends in an Angle. On both 
Sides of the Angle, which looks towards the Tail, there appear two 
hooked Holes, in the Lips of the very Cleft. The Angle which 
looks towards the Head, is as it were covered over again with the 
Skin, which formeth a Parabola, that is to ſay, is ſtretched out on 
this (fide, and on that, towards the Side of the ſame Cleft. I have 
alſo obſerved the ſame kind of Mechaniſm, or Structure, about the 
Polex, in all the flat cartilaginous Fiſh, which I have hitherto diſ- 
ſected ; that is, in the Kay, the Maid-Fiſh, the -Eagle-Fiſh, and 
the Falcon-Fifh, which is alſo a kind of Raia, which by the Wri- 
ters of Natural Hiſtory, is called, Raia Oxythyncos major, becauſe 
it hath in the fore-part of the Head, an Appendix that cometh out 
like a Bill. What theſe Holes are, and what uſe they ſerve for, 
F ſhall ſhew, when J ſhall diſcourſe of the inward Parts. In the 
very (ame Plain of the Podex, at the inward Sides of thoſe hooked: 
Bodies, which conſiſt of a certain ſoft Subſtance, which ſeemeth 
to be compoſed of ſo many Bladders full of Water, of ſeveral ir- 
regular Figures, which I have mentioned before, there are open 
ten Holes, five of a ſide; which Holes being alſo of a hooked Fi- 
gure, and turning their Horns, or Ends, towards the Podex, are 
thoſe which go to the Gills, and are covered over with ſuch folding 
of the Skin, as hinders or prevents the Water, which is once caſt 
forth at theſe Holes, from returning again into them. The Colour 
of this folding is very like the Colour of the Mother Pearl ; but 
we muſt not truſt much to Colours, becauſe they often change, 
according to the Places where the Fiſh are taken, and according to 
the Motions, or Vibrations of the Air, as Mr. Red; hath alſo ob- 
ferved in his Treatiſe of Eels, which is not yet printed. £48 

The ſecond Figure, which is in the firſt Table, ſheweth or repre- 
fenteth the Breaſt, and Abdomen of the Cramp-Fiſh : And in this, 

a, a, i, particularly expreſſeth the two hooked Bodies. f 

b, The Mouth. . 

c, ec, The Hole of the Noſe. 

d, d, The Holes of the Gills. 


e, The 


he 
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e, The Hole of the Podex, with the two little hooked Holes 
which are imprinted in the Lips of it. | 

_ Having now finiſhed the Delcription of the outward Parts, which 
are equally common to all the ſeveral kinds of Cramp-Filh, I ſhall 
treat of ſome other Differences at preſent, Which appear in the 
outward Parts, comparing one Cramp-Fiſh with another. 

The Writers of Natural Hiſtory have diſtinguiſh'd the Cramp- 
Fiſh into two kinds, that is, into black, and reddiſh, or to ſpeak 
more properly, near the Colour of Sinople, or red Oaker. That 
Great Philoſopher bath added a third, which he calleth $pz0/a, or 
Prickly : But becauſe this Diviſion could not be conveniently re- 
lied on, as being not true, nor perfect in all reſpects; other Au- 
thors have formed another Diviſion, by which they diſtinguiſh'd 
the Cramp-Fiſh into black, and not black : And to this Diviſion, 
they added another Sub-Diviſion, which diſtinguiſhed the black 
again into two ſorts. Of the firſt kind were thoſe, which had on 
their Back only five black Spots; which ſaid Spots, becauſe they 
are ſomething like Eyes, gave Pliny the occaſion to call them, the 
Eyed Cramp-Fiſh ; and Bellonius ſubſcribed in this point to ry, 
The other kind, are thoſe, which having no black Spots at all, have 
yet ſpread over all their Back abundance of white Spots of ſeveral 
different Figures. Beſides theſe above-mention'd Differences, I 
have obſerved ſome others, the firſt of which is this ; That thoſe 
five black Spots, which are found on the Back of ſome Cramp-Fiſh, 
are not all of them of the ſame Figure, as ſome Authors pretend, 
who ſay they are round ; but ſome of them are exactly round, 
others again are of a Figure which is more or leis Oval. Beſides, 
there are ſome Cramp-Fiſh, in which one of the Spots is formed 
like a Half-moon : In ſome others the black Spots are ſo ſeated, that 
if their Centers were joined together with ſtraight Lines, they 
would thus form a Pentagon, tho not exactly regular: In ſome o- 
thers, theſe kind of Spots are placed only in two ſtraight Lines, 
which are parallel to each other; ſo that the three foremoſt are in 
one, and the two laſt in another. And we mult allo obſerve, that 
amongſt thoſe Cramp-Fiſh, which have five black Spots, there are 
ſome of them, who have all their Backs beſpeckled alſo with abun- 
dance of white Spots alſo of different Figures, like thoſe of the 
other Cramp-Fiſh, which have none of theſe five black Soo 
C 2 | des 
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Befides, in theſe the Colour of the Skin of the Back is of an Aſh- 
Colour, and in thoſe others, which have no Spots at all, it is 
reddiſh, or of the colour of Ruſt. | N 
The ſecond difference is, that ſome Cramp-Fiſh have their Tail 
placed in the midſt of the two Appendixes, which are, as it were, 
round, and longer, or ſhorter, accord ing to the bigneſs, or leſſer 
Proportion of the Animal. | | 

The third Figure, which isin the firſt Table, repreſents a Cramp- 
Fiſh to the Life, as he lieth on his Back, with his Tail betwixt the 
Appendixes ; and in this, 4, a, ſhew the Appendixes. 

In the greateſt, or biggeſt of thoſe which I have diſſected, they 
were no longer than four Fingers breadth, and about the bigneſs of 
the Little Finger. Theſe ſaid Appendixes are hard, and as it were 
bony, and in a manner, confiſting of ſo many little Plates, put one 
upon the other. In that part, which looks towards the Tail, they 
look like Clefs, or Chinks, and in that Extremity, which regards 
or reſpects the Extremity of the Tail it ſelf, they have a Hole, into 
which if a Briſtle is put, after when it is come to the middle, or 
half way of that Appendix, it paſſeth no farther, becauſe it hath 
no other Paffage for it to go out at; ſo that one may properly call 
them, the blind Conduits, or Pipes. Thoſe Pipes contain within 
them a certain Subſtance like Milk; but what that is, and what uſe it 
ſerveth for, or how it is brought there, it is very difficult to gueſs, 
and much more to determine. All other flat Cartilaginous Fiſh, 
which I have hitherto had the opportunity to ſee, have alſo the ſame 
kind of Appendixes, of the ſame Form or Figure in their Structure; 
and I particularly obſerved them laſt Year at Leghorz, in the Eagle- 
Fiſh, (or Pipiſtrello, as they call it) the Maid-Fiſh, the Ray, and 
Falcon-Fiſh ; and they have been alſo obſerved by other Authors, 
excepting the Cramp-Fiſh, becauſe perhaps they never met with 
any of thoſe Cramp-Fiſh, which have ſuch kind of Appendixes. 
Theſe ſame Authors are of an opinion, that they are a moſt cer- 
tain Mark of the Male Kind ; but how much they are deceived in 
this point, and how far from Truth they wander, is clearly evi- 
dent from all thoſe flat Cartilaginous Fiſh, which have alſo theſe 
Appendixes, and yet hide within their Belly, thoſe Parts of Gene- 
ration which are appropriated to Females, as I have frequently ob- 
ſerved the laſt Year, both at Piſa, and at Legborn, not only in the 
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\- | Cramp-Fiſh, but alſo in the Maid · Fiſh, the Eagle-Fiſh, the Falcon- 
is | Fiſh, and Ray ; in all which Fiſhes I found the Ovaria, or Egg- 
| Caſes, and the Ovidu@us's full of Eggs, and in ſome of that big- 
j1 | neſs, that it was impoſſible to be impoſed on in this point, becauſe 
ſome of them were as big as the Yelk of one of our Hens Eggs: 
er] So thatlaying aſide this Mark, or Token, which ſome Authors ad- 
mit, in order to diſtinguiſh the Males from the Females, there re- 
„ | Maineth no other Sign or Mark outwardly, at leaſt as I have ob- 
je | ſerved, that can diſtinguiſh one Sex from the other. | 
The third Difference is, that ſome Cramp-Fiſh have theirEyes rais'd 
y | up above the Head, like Bubbles (as Mr. Francis Redz obſerved in his 
z3E | Cramp-Fiſh) as he writeth in his Letter to Father Kircher, and I alſo. 
re | have frequently obferved. In ſome others I have thought, that their 
1@ | Eyes were not raiſed at all, or very little, but rather ſhut up within 
y | their, Caſes, tho' J muſt confeſs, that there are ſome whoſe Eyes are 
is | only raiſed up a little in the fore-part. 4 

0 The fourth Difference is this, that in ſome Cramp- Fiſh, the Liſts, 
or or Borders, of thoſe Holes which are immediately behind the Eyes, ; 
h | aremadelike ſo many Purles of Bone-lace, with ſeven Purles for every 

11 | Hole; in ſome others, there is no ſuch thing ; and as far as I have 

in | been able to obſerve, in all thoſe Cramp-Fiſh, whoſe Eyes are not 

it | raiſed up like Bubbles or Bliſters, the Holes behind their Eyes are 

85 formed Purle-wiſe, there being no ſuch thing in any of the reſt. 

h | Theſe are the Differences which I have obſerved, beſides what other 

16 | Authors have remarked... Having now compleated, or explained, 

>. | every thing which belongs to the outward Figure of this Animal, 

e. | I ſhall go on, in order to deſcribe all the other things, which ac- 

14 | cording to the Method of Anatomical Diſſection, are next to be 

gs | explained or demonſtrated. „ 

th Beginning then to ſeparate the Skin from the Muſcles of the 46- 

| domen, which lie under it, it is a pretty thing to behold, how ſe- 

. | veral Tendinous Fibres, which are inſerted in the Skin, by paſſing 
croſs-wile, do cut each other alternately, thus forming a moſt cu- 

rious Plexus, a Net, or to ſpeak more properly, a pretty Texture, . 

ſe | or Weaving, of the fineſt Cloth; which alſo was very well ob- 

ſerved by Mr. Steno in his Anatomy of the Ray-Fiſh, It is alſo a 

. | very great Curioſity to ſee,, how that from all Parts of the whole 


je Body, there cometh an infinite Number (as I may ſo ſay) o Ten- 
; Le inous - 
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dinous Fibres, and a world of Nervous Fibres, and Capillary Veſ- 
ſels alſo, in order to their being inſerted in the Skin; all which 
things do very well ſnew, that they have a great ſhare in the Com- 
poſition and Texture of the ſame Skin: And becaule ſuch a kind 
of Mechaniſm is obſerved to be about the Skin of all Cartilaginous 
flat Fiſh, methinks that one may poſitively affirm, that the greateſt 
part of the Skin is only a Texture, or Compoſition, of Tendi- 
nous and Nervous Fibres. Nor letany one imagine, that this Com- 
poſition of the Skin is only to be ſeen, or met with, in theſe Fiſh ; 
ſince Mr. Steno hath obſerved, that in all other Animals allo, the 
Compoſition of the Skin is the very ſame with that which (as 1 
ſaid before) is found in the Cramp-Fiſh ; or which I very well ob- 
ſerved (Feb. 20th A. D. 1677.) in the preſence of Mr. Francis Re- 
di, upon the occaſion of a great African Lizard, which was diſ- 
ſected at his Houſe ; in the Skin of which Lizard, it was evident- 
ly, or plainly ſeen, that at every Scale there paſſed a vaſt number 
of Tendinous Fibres,. in order to their being inſerted in the fore- 
faid Skin. Moreover in Man alſo the Skin is joined with the Ten» 
dons, not only in the Linea Alba of the Abdomen, but allo in the 
Elbows, Hands, and Feet; and this I have frequently demonſtrated 
at Florence, in the Hoſpital of Santa Maria Nuova, to ſome of my 
deareſt Friends; and this is a Truth fo clear and evident, that it 
leavesno room for any one to doubt of it. 
When the Skin of the lower and upper part of the Body is taken 
off, there appear on the Back, about the convex parts of each of 
thoſe hooked Bodies, which are compoſed of a ſoft Subſtance, 
conſiſting, in all appearance, of ſo many Bladders full of Water, 
of ſeveral irregular Figures: There appear, ſay I, two little Bun- 
dles of ſmall Pipes, on each ſide one, which ſaid (mall Pipes being 
couched, or reſting on the Muſcles of the Back, and ſeparated in 


their Length from the Skin; when that ſame Skin is ſeparated, it is |: 


obſerved, that at one Extremity they diſcharge themſelves into thoſe 
greater Holes, which, as I have ſaid before, are found in the ſame 
Skin ; and at the other Extremity, they areall of them terminated 
together in a certain place, which is betwixt the Eyes, and the ut- 
molt Border or Extremity of the fore-part of the Head, betwixe 
two bony Appendixes of the Cranniuu, which, like two Horns, 
do bud or ſprout forth from the ſame Cranium. Every one of oe 
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8 little Pipes, by the means of this Extremity, is ſeparately or di- 
n ſſtinctly faſtened to a ſmall Globe, about the bigneſs of a Coriander- 
ſeed ; and all theſe Globes float up and down in a white, yet viſ- 
cous or clammy Humour, in which they are immerſed. The Sub- 
5 {tance of which theſe Globes are compoſed, reſembleth the Chry- 
* |[ftalline Humour of the Eye; as doth allo the Subſtance of the ſame 
* Pipes, ſince the Globes, and Condaits too, are found of the ſame. 
1- [Subſtance. The number of theſe kind of Conduits thus gathered 
15 (into two ſmall Bundles, is proportioned to the number of thoſe. 
great Holes, which appear in the outward parts of the Skin; aud 
L [as there are more of the foreſaid Holes towards the Head than there. 
are towards the Tail ; ſo alſo there are more of theſe Pipes towards 
©> Jthe Head, than there are towards the Tail. It is true, that theſe. 
Pipes, which are more numerous towards the Head, are at the ſame. 
time ſhorter than thoſe which are not ſo numerous, ſince all of them, 
er Jas I (aid before, have one End or Extremity in one ſame place, and 
©” Jthe other in ſeveral places. What is ſaid here of theſe Pipes, will 
be better underſtood. by means of the fourth Figure, which is in 
1e [the firſt Table, in which 
d a, 4, 4, 4, a, e, e, repreſent thoſe Pipes or Conduits which have. 
y been here deſcribed, and terminate in the Skin. | 
it 3, 5, The place where the aforeſaid Pipes, with their other Ex- 
tremities, are united to the Globes, which are deſcribed before. 
1] Theuſe of thoſe Pipes, as I have already hinted, is to convey 
of that Humour, which uſually cometh out at thoſe Holes, into which 
© [thoſe very Pipes do diſembogue or empty themſelves. Now whence 
T, Ithis Humour cometh into theſe Pipes, is a point here to be conſi- 
dered ; I am apt to believe it is derived from thoſe Globes which I 
have mentioned before, and which reſemble the Coriander-ſeed, 
which ſerve as ſo many conglomorated Glandules, for the ſeparat- 
ing or ſtraining of the ſame Humour; becauſe it is certainly true, 
ſe that all thoſe Veſſels, in that very place where their Extremity is 
* lodged, do either take in or let out ſome Humour, which is con- 
d tained in them. Theſe Veſſels are terminated in thoſe Globes 3 
therefore they receive ſome Humour from them, or in them they 
depoſe ſome Humour, which is contained in them: But, as we 
have ſeen, thoſe Veſſels let out the Humour which is contained in 


em, at thoſe-Extremities, which enter into the Holes of the 820 5, 
; whence . 
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whence we muſt needs conclude, that they derive their Source from 
thoſe Globes, and conſequently that theſe are the Machines, or 
Strainers appointed to ſeparate it. Beſides, the vaſt number of 
Blood- Veſſels, which ſpread their Ramifications thro the Super- 
ficies of theſe Globes, ſeemeth evidently to demonſtrate this 
Truth; fince thoſe very Veſſels, being much more numerous than 
would be neceſſary for the pure nouriſhing of thoſe Globes, give 
one reaſon to think, that the foreſaid Humour is ſeparated from the 
Blood in thoſe Globes. Nor is it to be objected here, th it the Hu- 
mour which cometh out from theſe Holes, which open into the 
Skin, ſeemeth to be much more than can be ſeparated from ſuch 
ſmall Globes, fince there are ſo many of. them, that the number of 
them makes an atonement for their Smallneſs. But becauſe perhaps 
the number may not anſwer that vaſt quantity of Humour, we 
muſt conſider farther, that the Pipes themſelves, or to {peak m ore 
properly, the Sides of them, do help the Globes in the {training of 
this Liquor or Humour. And becauſe this Confideration of mine 
doth not appear to be altogether a pure Idea or Fancy, I will here 
ſet down the Motives which induced me to embrace it. The firſt 
Motive which I had, was my ſeeing, that the Sides of theſe Pipes 
are of the ſame Subſtances as the Globes are, tho* ſomething of a 
different Colour, which is not enough to conſtitute any difference 
in theirSubſtances, becauſe the arguing or infering any difference of 
the Subſtance of theParts from their Colour, is no ways ſolid, and very 
incertain; and thoſe Parts which for the moſt part are red, by rea- 


ſon of the Blood, may grow yellow thro' the occafion of the Bile 


or Choler; and the Muſcles in ſome Animals appear to be ſome- 
times red, ſometimes white: And even in the ſame Foot of a Rab- 
bit, I have obſerved that the Muſcles were white and red, and yet 


both of them were of the ſame Subſtance, and ſerved for the ſame 


Uſe or Office. Whence it clearly appeareth, that there is no infer- 
ing any diverſity of Subſtance in the Parts, from the different 

Colour of them. | 
My ſecond Motive is taken even from the Sides of the ſaid Pipes, 
which being much bigger than is neceflary for one ſingle Conduit, 
make me doubt whether they were not deſigned for ſome other 
more ſecret Uſe, ſince the Works of Nature are never made by 
. Chance, nor are her Beings multiplied without ſome Neceſſity Hem 
a nat 
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that if the Uſe of the Parts is determined or known from the sub. 
{tance of which they are compoſed, or from the. reſemblance that 
Subſtance hath with any other Subſtance, we muſt neceſſarily con- 
clude on what I ſaid or aſſerted before, that is, that the Sides aſſiſt 
or promote the {training of the Humour in thoſe Globes, ſince they 
are both compoſed of one and the ſame Subſtance. | 

My third Motive is derived from my obſerving, that all over the 
. outward Superhicies of theſe Pipes, there run a vaſt number of 
Blood-Veſlels, which are divided into an infinite number of the 
ſmalleſt kind of Ramifications; to which ſaid Veſſels I can aſlign 
ng other uſe, than the carry ing thither one part of that unctuous 
clammy Humour, together with the Blood ; to the end that in thoſe 
parts, it may be ſtrained or ſeparated from the ſame Blood. But be 
it how it will, tho all theſe Motives ſhould prove weak and ground- 
leſs, which yet I look on as true and ſolid, the Smallneſs of theſe 
Globes, in reſpect of ſo much Humour which is found in the Pipes, 
ſignifieth nothing; becauſe thoſe-Globes, like ſo many ſmall Veins 
or Sources of Water, may by little and little let drop into thoſe 
Pipes, as into ſo many Store houſes, that Humour, which being in- 
ſenſibly gathered there, is afterwards driven out, when there is an 
occaſion or neceſſity for it. And theſe are the Motives which in- 
duced me to diſcourſe on the uſe of thoſe Globes and Pipes; yet 
always referring my ſelf to the better Judgment of thoſe Who are 
more advanced or more experienced in Anatomical Speculations 
than my ſelf. But ſince I have here ſpoken of the biggeſt ſort of 
Furrows or Pipes, and have alſo determined or declared what uſe 
they ſerve for, it is now neceſſary, that I fay ſomething of the leſſer 
kind of Furrows or Pipes. 31: | 

' Theſe leſſer kind of Pipes, even then, when the Skin is ſeparated 
from the Muſcles, do not reſt on the Muſcles of the Back, but are 
ſo ſtrongly faſtened to the Skin of the ſaid Back, that there is no 
poſſibility of ſeparating them, without tearing or breaking of them; 
and they form in the ſame Skin a very pretty Figure, ſince a Pipe 
winding it ſelf as well on the Left as on the Right, all about that 
place, where thoſe hooked Bodies are faſtened, which are of a ſotr 
Subſtance, which ſeemeth to be compoſed of ſo many Bladders full 
of Water of ſeveral irregular Figures, as I haveoften exprels'd ; (that 
place ſtill appearing by the * which remain of thoſe kind ot 


Bladdere) 
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Bladders) after it hath gone round them, returns within it ſelf ; ſo 
that it alſo formeth ſuch another kind of Figure, like that which the 
ſame hooked Bodies do form : From thence a Ramification paſſing 
from the lower part of every of thoſe Figures, they go on, one 
on the Right part, the other on the Left, continuing their Courſe 
even to the utmoſt extremity of the Tail. Theſe two Pipes, that 


is to ſay, that on the Right, and that on the Left, have a Commu- 


nication with each other by means of a Pipe that is of the ſame na- 
ture with them, which a little below thoſe Holes, which are be- 
hind the Eyes, paſſeth from one of the ſaid Pipes to the other. 
Beſides, from theſe two Pipes, as from two main or chief Trunks 
or Bodies, there go very many Ramifications of Pipes of the ſame 
kind, which are continued on to all thoſe little Holes, which, as 
we have ſaid, are ſeen in the outward parts of the Skin. The 
length of theſe Ramifications, at the moſt, is not above two Fin- 
gers breadth, The Figure which theſe Pipes form, will be the more 
ealily conceived or underſtood, as it is repreſented to the Life in 
the firſt Figure of the ſecond; Table, in which | 


2,4, 4, e, e, Are the Holes of the Skin, thro' which the greater 


Pipes diſcharge themſelves. 


5, b, b, c, e, The Ramifications of the leſſer Pipes, which are 


continued on, even to the leſſer Pipes of the Skin. 


- 6,c,c, c, e, The whole Skin, which covereth the Back of the 


Cramp Fiſh. | \ 

That Humour which cometh out from the leſſer Holes of the 
Skin of the Cramp-Fiſh, is conveyed thro' theſe little Pipes; and 
this Humour ſeemeth to be ſomething thinner, and not ſo clammy, 


as that which cometh out from the greater Holes. I have been 


ſomething at a ſtand to confider:whence ſuch a kind of Humour 


could be conveyed into theſe ſmall Pipes, ſince, as it appeared to 
me, they had no Communication with any one part; but after- 
wards obſerving more nicely, that in that very part, with which the 
Pipes are faſtened to the Skin, the very fame Skin ſerveth them as 
Sides, my Doubts were all in a manner vaniſhed ; ſince T thought. 
one ought to conclude, that they received it from the Skin, and 
that for this reaſon theſe Pipes ought to be called the true Excretory 


Pipes of the Skin; which (aid Excretory Pipes are the fourth thing, 
which, as Nicholas Steno hath maintained, is neceſſary to the form- 


ing 


ing of the Skin; and this his Aſſertion is confirmed by this Obſer- 
vation of mine, ſince there are abundance of them ſpread up and 
down in the Skin of the Cramp-Fiſh : And tho' theſe Excretory 
Veſſels are obſerved nat to be fo manifeſt in Brutes, as well as Men; 


we muſt not yet deſpair, but that at one time or other they may 


come to be fully aiſcovered, by ſome one that may be more ſharp⸗ 
ſighted, and more venturous or hardy, ſince there are many Rea- 
ſons. or Qbſervations which diſpoſe one to believe, that there are 
ſuch there alſo ; and I am not willing to produce them in this 
place, for fear of wandring too much from my purpoſe, or pre- 
ſent Subject. It is very probable then, that this clammy Humout 
1s, carried or conveyed to theſe leſſer Pipes, from ſome Glandulæ 
Miliare r, that is, ſuch Glandules as are of the bigneſs of the Mil- 
let-ſeed, analogous to thoſe which, as the ſameMr. Steno hath ob- 


ſerved, are faſten'd to and ſpread thro all the Skin of many Ani- 


mals; and even, as he further obſerveth, that every Pore of the 
Skin hath its ow nn Miliary Glandules, which either are bigger, as in 
thoſe ho are ſick, or lefſer, as in thoſe are well; it is alſo bigger 
in thoſe who ſweat much, and often. There is a Nerve near theſe 
Miliary Glandules of the Pores running croſs. wiſe, as the moſt 
Judicious Marcellus Malpighi hath obſerved ; and there is not only 
2 Nerve near them, but alſo ſeveral Ramiſications of Blood-Vel- 


ſels. Sweat is ſeparated every where from theſe Miliary Glandu- 


les, by which thoſe Nervous Teats (which the fame Malpighi ob- 
ſerved in the Fleſh, and which he looked on as the proper Organ 
of Touching) are kept ſoft, and from being too dry, or from 
their conſtant uſe, callous ; whence, as he excellently well ob- 


ſerveth, much Sweat generally floweth in the more ſenſible Parts; 
as for, example, in the Soles of the Feet, the Palms of the Hand, 


the Arm-pits, & In the Cramp-Fiſh then, and in all other Fiſh, 
which have ſuch Pipes, or any thing like them, a good quantity 
of that Humour, which is ſeparated in the Miliary Glandules, is 
collected or laid up in the ſaid Pipes, and all together is caſt forth, 
as occaſion requireth, thro* theſe viſible Holes. And as for this 
point, I can by no means doubt of the Truth of it, fince thoſe 
very Pipes, as much as I have been able to obſerve, have no Con- 


nexion, with any other Part, except the Skin, and conſequently 


cannot receive this Humour from any Part but the Skin: Whence 
A D 2 | it 
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it falloweth, that tho theſe kind of Glandules are not to be 


found in the Skin of all Animals, we ought, at leaſt of neceſſity, 


allow them in thoſe Animals, which have ſuch kind of Veſſels, or 
any thing analogous to them, ſince the Sides of theſe Pipes are not 
ſo formed, nor of ſuch a Subſtance, as may qualify them to be 


an Inſtrument of Separation, as we have ſaid it is, in the bigger 


ſort of Pipes. 


We muſt now examine thoſe hooked Bodies, which are formed 


of a ſoft Subſtance, which ſeemeth to be compoſed of ſo many 
Bladders full of Water, of ſeveral irregular Figures. It is no 
difficult Matter to diſcover their Mechaniſm, ſince theſe very Bodies 
are nothing elſe but two very fine Muſcles, compoſed (as Mr. Fran- 
cis Redi hath obſerved) of many ſoft and white Fibres, and ſome- 
thing bigger than a Gooſe-Quill, and of a Cylindrical Form, One 
Extremity of theſe Fibres is in the Skin, which covereth the Back ; 
the other End or Extremity is in the Skin which covereth the 
Breaſt and the Belly of the Cramp-Fiſh, and there they are pla- 
ced perpendicularly : And tho the Fibres themſelves are of a Cy- 
lindrical Figure, yet their Extremities are of ſeveral irregular Fi- 
gures; and theſe are the Extremities, which by their Colour, Fi- 
gure, and Situation, ſeem to be true and real Bladders ; and for this 
reaſon I have hitherto called theſe two Muſcles, hooked, Bodies, 


made of a ſoft Subſtance, which ſeems to be compoſed of ſo many 
Bladders full of Water of ſeveral irregular Figures. Theſe very 


Fibres, which compoſe theſe two hooked Muſcles, are alternately 
ſeparated by Fibres, which go croſs-wiſe, and receive manifeſt 
Nerves, which approach them croſs-wiſe ; ſo that I have no doubt 


or ſcruple to call them the Fibre Motrices, with this addition alſo, 


that thoſe which are before are ſhorter than thoſe which are behind. 
The manner how theſe Fibresareranged or diſpoſed, and the Figure 
which their Extremities leave printed in the Skin, is ſnewn or repre- 
ſented in the ſecond Figure of the ſecond Table, in which 
4, 4, 4, a, Sheweth the Portion of the Skin. | TELL: 
, b, c, e, The Cylindrical Fibres, which paſs from that Skin, 
which covereth the Back, to the Skin which covereth the Breaſt and 


Abdomen. | 


c, e, c, e, The Marks which remain printed in the Skin, when the 
Cylindrical Fibres are taken off. 


Having 


—— „ 


Having thus repreſented. the Skin, and the Parts which are next 
under it, I muſt now paſs on to the conſideration of thoſe Parts 
which are contained within the Cavity of the Abdomen and the 
Thorax ; and before we penetrate ſo far, we muſt not omit the 
conſidering how the Tendinous Fibres of the Muſcles of the 4b- 
omen, which are ſeated in the oppoſite Sides, do cut each other, 
aſcending obliquely, as in the Linea Alba; to which Fibres pro- 
ceeding obliquely, ſome other Fibres, which paſs croſs-wiſe, are 


+ 


joined, forming, as it were, ſo many Inſertions into thoſe 


Muſcles. 


When the Abdomen is opened, there appeareth the Peritoneum, 
1aner Rim of the Belly, of an extraordinary white Colour, 
which is ſo ſtrongly faftened to the Muſcles of the Abdomen, that 
there is no ſeparating of it from them, without danger of tearing- 


it ; and it is a pretty thing to ſee a great quantity or number of Ten- 
dinous Fibres, which coming out from the Muſcles, go on in or- 


der to be inſerted in the Peritoneum; and they are ſo interwoven 
with each other, that all that which Mr. Nicolaus Steno hath writ 


of the Peritoneum, may be evidently demonſtrated and confirmed; 
that is, that it is compoſed of the Tendinous Fibres of ſeveral 
Muſcles, which by being interwoven with each other, together form 
ot compoſe ſuch a Membrane. He believeth-the ſame thing of the 


Pleura, the Dara Mater, and all the other Membranes, as well ſuch as 


on the Camp Fiſh. W ns: Af n 


are common as thoſe that are proper, or do belong to every particular 


Maſcle; that is, that ſuch Membranes are nothing elſe, but the Fibres 


proceeding from the Muſcles; and all this may be evidently demon- 


ſtrated, as I have frequently done it, not only on the Bodies of 


Men, but alſo on thoſe of Brutes, becauſe the Peritoneum, with 
its Fibres, paſſeth betwixt the Fibres of the Linea Alba, as alſo be- 


twixt the Tendinous Fibres, which are about the middle of the 
Djaphragma, and goeth on to the very Vertebræ, or Joints of the 


Back. So alſo in the Cavity of the Thorax, the Pleura is faſtened © 


to the Tendons of the Diaphragma, and to the ſhort or {nall Ribs, 
as alſo to other Parts. Thus the greater Membrane of the Brain. 
that is, the Dura Mater, is not only faſtened every where all about 


the Crauium ; but beſides, the Fibres of it coming out at the Sau- 
rei, are continued to the Muſcles, which are ſeated in the oppoſite 


Part 


* 
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be the ſame. | 1a * | 
| When the Peritoneum is taken off, the Liver appeareth, which by 
its Situation preſently draweth our Eyes to the viewing, or con. 
ſideration of it, becauſe it is divided into. two Lobes, like two 
' Hooks not much differing from each other, as to their bigneſs; and 
they paſs, one to the Right ſide of the Abdomen, the other to the 
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Part : And thus the Subltance of theſe three Membranes muſt needs 


% 


Left, and are joined together in that part which is under the Ster- 


num, or rather in their Baſis, by means of a very {mall Stripor Sel- 


vedge, of the ſame Subſtance as the Liver is of, which was alſo 


obſerved by Mr. Francis Redi, in a Letter which he writ to F. Athe. 
naſius Kircher. The Colour of the Liver in ſome Cramp-Fiſh is 
pale, in others grey, in others reddiſh. The little Bag of Bile is 
| ſeated in the Right Lobe of it, which in proportion to the Ani- 
mal, is Big, and of a Figure in a manner exactly, round. The 
Colour of the Gall, which is ſhut up in its little Bag, in ſome Cramp- 


Fiſh is watery, in others of a perſect green, in others again of a 
dull green, and in others reddiſh ; but in all of them bitter in the 


higheſt degree. This little Gall- Bag is not without its Canali Cyſti- 
cus, which is joined to another Canalis Hepaticus; ſo that there are 
three Canales Hepatict, two of which come from the Left Lobe of 
the Liver, and the third proceeds from the Right Lobe, at a ſmall 
diſtance from the little Gall-Bag. This Pipe or Conduit, which 
cometh from the Left Lobe of the Liver, is joined or united in one 


and the ſame Trunk or Body, with one of thoſe two Pipes which 
come from the Left Lobe; the other which cometh from the Left 


Lobe, being united in one Trunk with the Canalis Cyſticws ; and all 


theſe Biliary Trunks do empty or diſcharge themſelves into the In- 
teſtine, a little under or below the Pyloras, in the ſecond Angle, 
which is formed by the Pipe or Conduit of Nouriſhment. The 
Structure and Paſſage of theſe Biliary Pipes, or Ductus s, are fairly 
repreſented in the third Figure of the ſecond Table, in which 

4, Sheweth the Eeft Lobe of the Liver. | 

b, The Right Lobe. 
c, The little Gall-Bag. 
d, The Canalis Cyſticus: 


: e, The 


the Liver. 


f, g, The two Canales Hepatici, which come from the Left Lobe 


of the Liver. 


h, h, Two common Conduits, in which the four Biliary Pipes f 


are united. | 


#, The Portion or part of the Inteſtin, into which the Biliary . 


- 


Pipes do diſcharge themſel ves. 
J. I, The Ovaria, or Egg-Caſes. 


But ſince I have deſcribed fo pretty a Structure in the Biliary. 


Pipes of the Cramp Fiſh, there cometh a ſudden Inclination in 
my Mind to deſcribe another very pretty one, which I have obſer- 


ved in another Animal, which tho it be not altogether of the Fiſh- 
kind, at leaſt is one of thoſe Amphibious Creatures, which live 
partly at Land, and partly in the Water. The Moſt Serene Prince 
of Tuſcany, my Maſter, preſented me with a Loatre, in order to 
have it diſſected: In this, whilſt I, having the Liver of it in my 


Hands, was tracing out the Porus Biliarius, 1 did not only diſco- 


ver one, but many of them together, which being inter woven 
with each other, made a pretty Figure: And whilſt 1 thought 
there was but one folded into ſeveral Rounds, I began to ſeparate 
and take off all the Membranes, and all that which might any ways 
deprive me of ſo curious a Sight. The Membranes then being ſepa- 
rated, and all other Obſtructions removed, I perceived, that from 
every Lobe of the Liver, there came out a Biliary Pipe, or Porus, 


ſome of which diſcharg'd themſelves into the Neck of the little 
Gall-bagg, and others into the Cyſtick Conduit ; yet every one 
apart by itſelf, with a Month or Orifice proper to it ſelf. All theſe 
Biliary Pipes or Conduits, were of different bigneſs ; {o that ſome 
were bigger, ſome lefſer, ſome longer, and ſome ſhorter. The biggeſt 


fort of them came from the biggeſt Lobes of the Liver, and the 
ſmalleſt from the leſſer Lobes; and becauſe the number of the 


Lobes were ſix, there were alſo ſix Biliaty Conduits, three great 


ones, and three ſmaller. When I at the firſt fight obſer ved thoſe - 


Biliary Conduits, which were inſerted into the Neck of the little 


Bag of the Gall, I thought at that time, that the Gall was con- 
vey'd thro' theſe into the little Bag, and that by their means it was 


filled ; but after I had well obſerved their opening into the Neck 


e, The Canalis Hepaticur, which cometh from the Right Lobe of 


of... 


«| 


. : 4 — . 
r 


24 CL Lorenzinis Obſftrugtions 


þ Py * © I © 


of the (aid little Bag, I changed my Opinion, [becauſe that Open- 


4 


ing, or Orifice, did not reſpe& the foreſaid little Bag, but the 


= Ductus Cyſticus ; whence it is evident, that the Gall doth not diſ- 


charge it {elf here to enter into the little Bag, but in order to be 
conveyed together, with that which cometh from the little Bag, 
into the Inteſtins, by ſome common Pipe, or Conduit. : But to re- 
turn to my Subject. The Stomach is ſeated betwixt the two Lobes 
of the Liver, which with its Pylorus (which is very ſmall) turn: 
ing back upwards towards the Diaphragma, formeth an Angle, and 
thus paſſing in a manner even under the Sternum, turneth back a- 
gain downards towards the. Podex ; ſo that it repreſents the Greek 
Letter Sigma; (as Mr. Francis Redi hath | alſq 'obſerved) : From 
thence a little after it is inſerted into the Inteſtine, which is direct- 
ly joined tothe Podex, as it appeareth in the fourth Figure, which 
is in the ſecond Table, in which 1 1 ep 
-" 8, Mg Reprefents. he-Stomarh.. fb... TA A ana NIE; 
b, The ſhort Paſſage, which is betwixt the Mouth, and the 
Seothac -.-. 4: VS F Wu 4 f246 

c, e, The Iuteſtine. 

d, d, The Biliary Pipes. 122 (+7 

e, e, The Paſſage which is betwixt the Stomach, and the In- 
teſtin. 2 l 6 

Z, The Milt. 

g, The Pancreas. | nt 1 

In the greater ſort of Cramp-Fiſh, the Pipe, or Conduit thro* 
which the Food paſſeth, is about a Hand's breadth, and of three 
parts of this length, the Stomach takes up two. Thereabouts 


where the Pylorus is inſerted into the Inteſtin, there is a very ſmall 


blind Appendix of a reddiſh Colour, and hooked Figure. 
The e the Milt, are ſeated in the firſt Angle, which 

is formed by the Food -Conduit, the Milt being faſtened to the 

Stomach, and the Pancreas to the Pylorus. | 


The Milt is greater, or leſſer, according to the proportion of the 
Animals ; but-it hath an Ellyptick Figure inall of them. 

The Figure of the Paucreas, which is of a darkiſh white Colour, 
is irregular enough, ſince towards the Milt it is big, and large, 
and afterward with a certain long Slip it approacheth the Inteſtin, 
into which, by means of a Pipe appropriated to it, it conveyeth, gr 

leavet 
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leaveth that Juice, which is ſeparated, by it ſelf, and by Writers 
is cotnmonly called thePancreatick Juice, and it depoſeth it, at a 
mall diſtance from the-Orifice of thoſe two Biliary Conduits, of 
which I have treated before. There appeareth no Sign, or Mark, 
of a Tonguein the Mouth of it, as Johnſtonus alſo obſerveth ; yet 


kk appeareth- that Ariſtotle might have been of another opinion, by 


what he writes in the Second Book of his Hiſtory of Animals, the 
Thirteenth Chapter. Kal 7ravles ohe. 3ZEt5 Toe, 5 yrs K* Tod 
gal * N % iv Th YA. Ke) NH AN oxNiper xai ανν 
159 #24 T&F TOPUXUIEY S Tg WS EVITE A FoxAlv & yew. 
That is, that all Fiſh have ſharp Teeth, and ſeveral Rows of 
them, and ſome in the Tongue, and their Tongue hard and prickly, 
and ſo cloſely faſtened, that ſometimes they ſeem to have none 
at all. But Experience clearly ſheweth us, how much Ariſtotle was 
miſtaken in this point ; for not only Cramp-Fiſh, but a world of 
other Fiſh have no ſuch thing as a Tongue, as every one may plain- 
ly ſee. Beſides, ſhould we examine all the Offices of the Tongue, 
one by one, we ſhall demonſtrate that Nature hath ſhewed a world 
of Prudence and Wiſdom, in depriving Fiſh of ſuch an Inſtrument 
as the Tongue, which would certainly have been of no uſe to 
them ; in confirmation of which I ſhall here take care to produce 
fome Arguments. | 

The Tongue then, which, according to the Diſcovery or Ob- 
ſervation of Mr. Steno, hath its Texture compoſed of ſo many 


Fibre Motrices. In the firſt place, I cannot any ways be induced 
to believe, that the Tongue was chiefly deſigned for Speech, ſince 


even all thoſe Animals, which are deprived of Speech, have yet a 
Tongue; ſo that I am apt to believe, that Speech is only a ſecon- 
dary or ſubſervient Uſe of it; as I am alſo on the other ſide very 
much diſpoſed to believe, that the main uſe of it is, by driving up 
and down, here and there, what the Animal taketh into its Mouth, 
to ſoak and moiſten it with ſome moſt proper Ferment; and hav- 


ing thus ſoaked and moiſtned it, to drive it down through the 


Oeſopbagus. And I really believe, that there is no one hath obſerved, 
or can reckon up any other Uſes that the Tongue hath, belides thoſe 
here mention'd. This then being ſuppoſed or granted, I cannot 
find out for what uſe the Tongue can ſerve in Fiſhes, ſince it can 
ſerve for none of thoſe abovementioned ; ſince that Fiſh do * 
E only, 
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only, not ſpeak, or produce any Articulate Voice or Sound, and 
in one and the ſame inſtant tranſmit thoſe things which they have 
taken into their Mouth, without keeping them there at all, imme- 
diately into the Stomach, through that ſhort Paſſage, which is 
berwixt the Mouth and the ſaid Stomach. Let this be a Mark of it, 
or Counter- ſign, that Nature hath formed in the Mouth of ſome 
Fiſh, other diſtia& Rows'of Teeth, which ſerve for ſome particular 
Uſes, and for this eſpecially ; when at any time they (wallow any 
other live Fiſh, as it generally happeneth, thoſe with all their 
wriggling cannot get back again, but are hinder'd and retained by 
theſe Teeth, fince they are ſo formed, that they generally are bent 
towards or reſpect the Stomach : Whence it is, that their Food 
making no ſtay. in the Mouth, and not receiving there any other 
Alteration at leaſt, as is evident to our Senſes ; it is, I ſay, an evi- 
dent Sign or Token, that it hath no need of being puſhed ſome - 
times on one ſide, and ſometimes on the other; and conſequently, 
that they have no need of a Mover for this purpoſe, that is to ſay, 
a Tongue. But it may be objected on the other fide, that if the 
Tongue had no other Uſes than thoſe which I have here related, 
I ſhould perhaps have Reaſon on my ſide ; but the Tongue having 
another Uſe, which-is more common, therefore all I have ſaid on 
this Subject, is but a pure Maggot, or Whim of my own. The 
chief Uſe then which the Tongue is appointed for, is to perceive 


and diſtinguiſh the Taſtes of things; and that yet Fiſh being obli- 


ged to perceive and diſtinguiſh theſe Taſtes, it is alſo neceſſary in 
the higheſt degree, that Fiſh ſhould alſo have a Tongue, which is 
the proper Organ of Taſting. I am willing to allow of all this 
freely ; and moreover I will to theſe add this Particular, that it is 
now a Truth as clear as the Sun, that the Senſation, which we call 
Taſting, is effected or performed by means of thoſe Tufts, or Teats, 
which have been diſcovered by Three of themoſt Learned Men of 
this Age, Malpighi, Bellini, and Fraceſſati ; and I alſo at preſent 
am thoroughly convinced of this Truth, tho' there are ſome, who 
ſtill doubt, whether theſe kind of Tufts, or ſmall Teats, are the 
only Parts defigned by Nature to receive this Impreſſion, or whe- 
ther any other Part of the Mouth, or Roof of it, doth not alſo 
contribute to this Office. Now grant thoſe Tufts in the Tongue, 
are the Organ of Taſting, I retort the Argument, and aſſert, Fe 

N e 
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thoſe Tongues, which ſhall not have any ſuch kind of Tufts on 
them, will not be capable of diſtinguiſhing Taſtes ; and juſt ſuch 
are thoſe Bodies in the Mouths of Fiſhes, which are vulgarly call'd 
Tongues: And that thoſe kind of Bodies have no Tufts, is moſt 
clearly evident, as well from the daily Experience which one may 
make of it, as from the moſt Judicious-Obſervations of Mr. Fra- 


caſſati, who never {aw theſe Tufts in that ſuppoſed Tongue of 


Fiſhes ; yet he hath obſerved them, both in the Palate, and in the 
beginning of the Oeſophagus, and in the Gills. That Body then 
which is commonly called the Tongue in Fiſhes, having none of 
thoſe Tufts, which are the Organ of Senſation, cannot taſte, and 
conſequently being incapable of Taſting® cannot properly be cal- 
led a Tongue. Of what force theſe my Arguments are, I can no 
ways pretend to determine, and therefore I refer them to the conſi- 


deration of thoſe who are more learned and more experienced than 


my (elf, according to the Standard of whoſe Judgment I am always 
diſpoſed to change or alter my Opinion. 

The Stomach 1s immediately joined to the Mouth, without any 
Oeſopbagus intervening, conſtituting one and the ſame Cavity with 


the Mouth, which in proportion to the Animal, is large, accord- 


ing to what Mr. Steno hath obſerved in the Ray-Fiſh : For having 
put your Hand into that Cavity through the Mouth of the Cramp- 
Fiſh, you may turn it about without any difficulty at all; ſo that 
one may very eaſily conjecture how big thoſe Bodies may be, which 
the Cramp-Fiſh ſwallow down whole ; and tho' that Cavity be 
ſome ſmall matter ſtraighter in the Jaws, than it is elſewhere, ſo 
that it ſeemeth to diſtinguiſh the Stomach from the Mouth with its 
ſmall Paſſage; yet this ſmall Paſſage doth no ways deſerve the 
Name of the Oeſophagus, ſince all the Oeſophagus s, which I have 
hitherto diſſected, I have found them juſt ſuch as Mr. Nicholaws 
Steno hath obſerved, and deſcribed them to be ; that is to ſay, com- 
poſed of two Spiral Fibres, which ſaid Spiral Fibres are reduced 
to two kinds (that is, to a double Skrue) which meeting each 
other, do after that manner recipocrally cut each other; ſo that 
that which paſſed under the other, doth afterwards paſs over the 
ſame, till the Fibres meet each other again; whereas this ſmall Paſ- 
ſage conſiſts only of one kind of Fibres, which (as Mr. Steno hath 
obſerved in the Ray Fiſh) not Eine ſpirally, but W do 
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form that Paſſage, like ſo many Rings. The Stomach is formed 
after the ſame manner, and the Gur, or Inteſtin alſo; ſo that the 
whole Structure of the Pipe, or Conduit, through which the Food 
paſſeth, is altogether the ſame, contrary to what it is in other Ani- 
mals, in moſt of which it differs according to the variety of Pla- 
ces and diverſity of Functions. Theſe Fibres, which like ſo many 
Rings, do form that Conduit through which the Food paſſeth, are 
very few in number, and no more than were neceffary for the mak- 
ing a ſimple Pipe; ſo that it moſt evidently appeareth, that they 
only ſerve to ſtraighten and ſhrink up the foreſaid Pipe, when it 
hath no Meat in it, and to enlarge it, that it may ſuit. or accom- 
modate it felf to the Quantity or Figure of the Meat, which it 
taketh in to it ſelf, All theſe very ſame Fibres, which compoſe the 
Pipe through which the Food paſſeth, are outwardly encompaſſed 
with a Membrane, that is ſtrong enough. The Palate, or Roof of 
the Mouth, and the Jaws, are covered all over with a Glandulous 


fort of Fleſh, which being preſſed, ſendeth forth at abundance of 


very ſmall Holes, a certain Humour, which, as it cometh ont, is 
formed into little Balls, like ſo many ſmall Pearls; and being all of 


them afterwards united together, they form a little Maſs or Heap, 


which may be reſolved into Filaments, in the ſame manner as it is 
obſerved in the Filth of the Noſtrils. The Stomach, on the Inſide 
of it, is covered or lined all over with a great Cruſt, to that de- 


gree, that in ſome Cramp-Fiſh it is in a manner a Fingers breadth 


thick. This Cruſt being preſs'd, ſends forth through certain little 
Pipes a conſiderable quantity of a Humour, which is very Acid; 
which, when there is no Food or Meat in the Stomach, is joined 
together in ſuch a Form, as reſembleth the Vitreous Humour of 
the Eye. Whoſoever refleQeth attentively on the Structure of this 
Stomach, may come to be aſſuredly or certainly informed, after what 
manner that Diſſolution of Meat, commonly called Digeſtion, is 
performed ; of which being to treat elſewhere (by God's Permiſ- 


| ſion) I ſhall here ſay nothing, contenting my ſelf only to inſinuate, 


that I ſhould, with the Leave and Approbation of my Friends, aſcribe 


it wholly to a Fluid, which is of two kinds; one kind is that, 


which ſweats, or drops from the Mouth, the Oeſapbagus and Sto- 
mach; and the other kind, is that Fluid, which is taken in at the 
Mouth in eating and drinking: And theſe two kinds of Fluids, 

: | | when 
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when they are aſſiſted by the moderate Heat of the Bowels, per- 
form the Work of Digeſtion, or Reſolution of Meat, which a- 
gain, if the Heat is too ſtrong, or too weak, then there follows 
that Diſtemper, or Indiſpoſition, which is called Indigeſtion. 1 
bave found in the Stomach of Cramp-Fiſh, Sea-Thruſhes, Soles, 
Cuttle-Fiſh, and Lobſters, and ſeveral other ſorts of Fiſh, which 
being in a manner all conſumed, I was not able to diſcover what 


they were. And we muſt obſerve, that all thoſe Fiſh, which were 


found in the Stomach, were all over anoyated, and as it were, 


caulked with this Fluid, which (as I (aid before) cometh from the 


little Pipes, or Teats, which are in the Cruſt or Coat of the Sto- 
mach. The Inteſtin is alſo lined with its Cruſt, but much finer, 
or thinner than that of the Stomach, and it is-adorned or ſet out 


with a Hem or Welt, which is formed as of a double Skrue, which 
Welt is raiſed from the inner Coat of the Inteſtine, and is alſo co- 


1 


vered oer with a Cruſt of the ſame nature with that which lineth - 


the Inteſtin. This Welt beginneth below the Pylorus, and is ter- 


minated or ends a Finger's breadth diſtance from the Podex. The 
ſame hath been obſerved by Mr. Steno, in the Ray-Fiſh, or Shate, 


and by Mr. Francis Redi in the Cramp-Fiſh alſo z and it hath no 


difference, as to its Figure, from what it is in the two Iuteſtina Cæ- 


ca of the Oſtrich, and in the Imeſtinum Cæcum of Rabbets. That 
Hem then, which formeth this double Skrue, is either larger or 


ſtraighter, according to the bigneſs or ſmallneſs of the Inteſtinum; 
and in ſome Cramp-Fiſh J have found it more than a Finger's - 
breadth large. In every Cramp-Fiſh, as well great as ſmall, it 
maketh eight Rounds, and is compoſed of three Rows of Fibres, | 


as alſo Mr. Steno hath obſerved in the Skate or Ray; that is to ſay, 


the two outward Rows aſcend obliquely from the Coat of the In- 


teſtine, even to the outward Liſt of the ſame Welt; and the third 
' Row, which is betwixt theſe two, paſſeth according to length of 


the ſame Welt, tho even this alſo doth not paſs altogether ſtraight. 


Not far from the Extremity of this double winding Welt, there ap- 


peareth outwardly a kind of Nervous Liſt, which is ſomething 


whitiſh, and is divided into Filaments, which, as I believe, are 


nothing elſe but the Tendinous Fibres gathered together again, and 
twiſted under them. This ſame kind of double Skrue I have ob- 


ſerved in the Inteſtin of the Eagle-Fiſh, the Maid -Fiſb, and Fo | 
- iſh, . 
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Fiſh, and in all of them it is compoſed of-the ſame kind of Fibres. 
It is very true, that the Hem which formeth this Snail-Shell, is lar- 
ger in ſome, and narrower in others, and in ſome methinks it hath 
more Rounds, in others not ſo many; but I dare not aſſert it for a 
certain Truth. What uſe this Snail Shell hath, is another Point; 
I ſhould believe, that it ſerveth for the ſame purpoſe, as the Length 
and winding to and fro of the Inteſtins, doth in other Animals. 
But ſince I have here deſcribed the Paſſage through which the Foed 
paſſeth, 1 judge it may not be amiſs to anſwer two Queſtions, which 
may be (ſtarted here, about the ſame Paſſage, and afterwards to lay 
down all the Uſes it may ſerve for. * 

The firſt then of the foreſaid Queſtions is this: Why the fore- 
ſaid Paſſage in Animals is of that extraordinary Length? This 
- Queſtion is not only anſwered, by that which ſome Men inſiſt on, 
who maintain, that this Paſſage is ſo formed to-prevent too frequent 
Evacuations, which might ariſe from the Shortneſs of the Inte- 
ſtines 3 but one may here produce another general Anſwer, which 
may be applied to a general Queſtion which may be ſtarted, not 
only about the above-mention'd Paſſage, but alſo about many other 
Parts of the Body ; that is, for what reaſon ſo large and vaſt a 
Superficies is very often ſhut up in ſo ſmall a Space; and this is 
particularly obſerved in the Coat or Membrane of the Noſtrils, 
which covereth the whole Superficies of all the Spungy Bones ; 
alſo in the multiplying and diviſion of the Bloody Receptacle 
within the Lungs, the Liver, the Kidnies, the Teſticles, and Ova- 
ria, or Egg · caſes; and beſides alſo in the ſtrange number of nar- 
row Paſſages which are in the ſame Blood- Veſſel, which kind of 
Straights do alſo ſhorten the Paſſage through which the Food is 
conveyed. To all which things one only Anſwer is ſufficient ; 
that is, that the only Reaſon why the Superficies is enlarged in the 
narrow Spaces, is this, that there might be a freer Communication 
betwixt the outward and inward Fluid ; becauſe the Fluids being 
ſeparated from each other by means of a ſolid Body, they have no 
other Communication with each other, but what the Superficies of 
the ſaid ſolid Body alloweth them, which ſeparateth the ſame Flu- 
ids; in which caſe the ſmall Parts, which are contained in the 
midſt of the Fluid, it is true, do act violently on each other, but 
yet they cannot paſs to the neighbouring Fluid; and W 
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Parts only, which are near, or to ſpeak more properly, touch the 
Superficies, endeavour to paſs, and find a Place which is fitted or- 
ſuitable to their Figure: So that if afterwards the Superficies of that 
Solid, which ſeparateth the two Fluids, is ſo far encreaſed, that 
the Spaces of the Fluids become ſmall, then more of thoſe Particles 
of the ſame Fluids, come near or touch the Superficies of the Solid. 


And here one may eaſily conjecture whence it is, that they who. 
drink by Sips are ſooner fudled than thoſe who ſwallow down great. 
Cups at once (as it is commonly believed) becauſe taking into their 


Stomach a great quantity of Wine at once, all that which doth not 


touch on the Superficies of the Stomach, and Oeſophagas, cannot 
tranſmit its Particles into the Blood; but when one drinketh ſip- 


ping, and as it were by degrees, the Wine which is taken in at the 
Mouth, before it reacheth the Stomach, by grazing, as it were, with 


all its Particles on the Superficies of the Mouth, and Oeſophagus, 
conveyeth into the Blood all its more ſpirituous Parts. And from 


hence the uſe of that Diſtinction is manifeſted, betwixt the true 


Intrinſick Superficies, the Extrinſick, and middle one. as Mr. Nico- 
laus Steno hath defined it; for he diſtinguiſheth them from one ano- 
ther after the following manner. The true inward Superficies is 


that which is within the Cavity of the whole Blood Veſſel, and 


eſpecially in the narrow Paſſages of it, which are in the Kidnies, 


the Lungs, and the Liver; as alſo of thoſe which embrace or en- 
compaſs the Pipe through which the Food paſſeth, c, c. 


The true external Superficies is not only that which is viſibly ex- 


poſed to the Eye, but it is alſo that which is continued or joined 
to that particular Superficies, which 1s viſibly expoſed to our Eyes 
by the means of the greater Holes, that is to ſay, all the Superficies 


of the Aſpera Arteria and the Lungs, which is touched by the Air, 


which cometh out by Reſpiration ; all the Superficies of the Blad- 


der and the Ureter; all the Superficies, which communicates with 


the Matrix, eſpecially in thoſe of twelve Years ; all the Excre- 
tory Veſſels, which are terminated in the Mouth, the Ears and 
Noſe, & c. and all the Superficies of the Paſſage through which the 
Food paſfeth. The intermediate, or middle Superficies, is that 
which is betwixt the inward and outward Superficies. This is no- 
thing elſe but thoſe Pores, by means of which one Superficies is 
- communicated to another. 
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All that which is contained within the inward Superficies, is cal- 
led the Inward Fluid by the ſame Mr. Steno; and that which touch- 
eth the outward Superficies, he calleth the gutward Fluid; and 
that which paſſeth from one Superficies to another, by the Pores, 
that is, by the intermediate Superficies, he calleth the Common 
Fluid. Now the Paſſage through which the Meat or Nouriſhment 
paſſeth, being comprehended under the Name of the outward Su- 
perficies, and the narrow Straights of the Receptaculum Sauguineum, 
which embrace the ſame Paſſage of the Food, under the Name of 
the inward Superficies ; it happens out, that by how much longer 
that Paſſage is, through which the Food paſſeth, by ſo much more 
will the outward Superficies be encreaſed, and by conſequence the 
inward alſo; ſince the Ramifications will be much more numerous, 
that is, the narrow Straights of the bloody Receptacle, which 
embrace the fame Paſſage through which the Nouriſhment paſſeth. 
From which increaſing of the inward and outward Superficies, it 
neceſſary follows, that the intermediate Superficies, or number of 
Pores be alſo multiplied ; foraſmuch as theſe are things, which na- 
turally follow each other, that is to ſay, where the Paſſage through 
which the Nouriſhment paſſeth is ſhort, there the Pores are but fe; 
'but on the other ſide, where that ſame Paſſage is long, there are 
abundance of Pores : But the Paſſage through the common Fiuid 
is more or leſs ſpacious, according to the Number of the Pores, 
and conſequently the greater or leſſer is the quantity of the Par- 
ticles of the ſame common Fluid, which may paſs from the out- 
ward Fluid to the inward, or from the inward to the outward. 
But, all this will appear plain, or more manifeſtly, by means of the 
3 Figures. In the Figure then let a, b, repreſent the 
E dolidum Rectum, which divides the Fluids, and 
23 As porous at the ſame time. In the ſecond Figure 
let e, d, be the Solidum Curvilineum, that divides 
theſe two ſame Fluids, and let this be alſo porous; 
it is even viſibly evident, that there are more 
Pores in the ſecond Figure than there are in the 
firſt; and if the ſame Solid were more crooked, 


— 


e *:: or folded into more narrow Places, the number 

IJ of the Pores would till be greater. So that it is 
3 very clear, that the only Reaſon or End for 
which 
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which Nature hath ſo much increaſed the Superſicies of theſe nar- 


row Spaces, was to preſerve the greater Communication betwixt 


theinward and outward Fluid. The Superficies then of that Paſ- 
ſage through which the Food is con veyed, is encfeaſed two ways, 
either when that ſame Conduit, by being lengthned, formeth more 
Rounds, as in four-footed Beaſts, and Volatiles; or when in a 
ſhorter or (traighter Pipe, there is placed all about the inward Su- 


perficies of the ſame, a certain Membrane that is formed after the 


manner of a Snail-Shell, as it hath been ſeen in the Cramp-Fiſh, 

and ſeveral other Fiſh. \ 5, | 
The ſecond Queſtion is this, Why the Paſſage, of the Food 
from the Mouth, even to the 45, or Fundament, is not every 
where of the ſame Capacity or Dimenſion, but larger in ſome Pla- 
ces, and more narrow in others, as it is obſerved in ſome Animals, 
which for the molt part have it enlarged in two places, that is. 
near the Mouth, and near the Podex; one of which Enlargements, 
or Dilations, that is near the Mouth, is called the Stomach, and is 
common to all Animals; the other, which is near the Fundament, 
and is commonly called the Inteſtinum Colon, all Animals have it 
not, but only ſome in particular. If we well obſerve or examine 
into the Actions of Nature, we ſhall clearly ſee, that theſe two 
Capacities, or Enlargements, do hinder thoſe things which are con- 
veyed into them, from paſſing away too ſoon ; whence one may 
ſay, that the firſt Capacity is made for this purpoſe, that thoſe 
things which are taken in at the Mouth, may have a certain place 
to ferment in for ſome {mall time; and the other Capacity is formed 
for this end, that the Excrements may be retarded or ſtopped for 
ſome time in their Motion ; nor can there any other Propriers be 
aſſigned to the foreſaid Capacities, than what their Figure and Situ- 
ation do manifeſt unto us. And from hence we may draw two Ar- 
guments of the Providence of the Supreme or Soveraign Artificer, 
The firſt is taken from this, That he hath diſpoſed all things after 
that manner, that there is allowed a ſufficient time for the ſeparating 
all thoſe Particles from the Food which is taken in, that may be 
uſeful or ſerviceable to the Body. The ſecond Argument is taken 
from this, That he hath taken care and provided, that the Time 
which the Animal is to employ in other Actions, be not wholly 
ſpent in taking in what is neceſſary, or letting out what is — 
| uus. 
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fluous. As for adding any thivg more on this Subject, 1 ſhall leave 
it wholly to others. . 
Having then anſwered the two Queſtions; which have been pro- 
poſed about the Paſſage, or Conduit, through which the Food paſ- 
ſeth, (to the beſt of my weak capacity) | muſt now-aſlign, or 
mention, what Uſes this ſame Pipe ſerveth for, as [ promiſed 
before. 

This conduit then, through which the Food is carried z Firſt, 
as to its common or intermediate Superficies, it ſerveth to keep up 
that reciprocal and continual Motion of thoſe Particles which are 

.- conveyed to the Blood, or come from it. Hence it is, that one is 
apt to feel a Fainting upon the want of Food, and a Recovery 
upon a ſufficient Supply of the ſaſe. 

Secondly, As to the Capacity and Length of it, it ſerveth as a 
| kind of Store-houſe or Magazine, thus giving a ſufficient time for 
. the digeſting of the Food, and ſeparating the wholſome and nou- 

- riſhing Parts of it from thoſe which are ſuperfluous, as it al ſo ſer- 

veth for the maintaining a eaſier Communication bet wixt the in- 

ward and outward Fluid. 
N Thirdly, As to the Cavity of it, it ſerveth as a Veſſe for the 
ſeparating or joining of the Parts of the Food. 
Fourthly, In reſpect of the Fibre Motrices, it ſerveth as the feſt 
Mover, As to the anden of the Stomach and Colon in Men, 
it ſerveth for this purpoſe, that the Time which is appointed for 
other Actions, may not be Wholly ſpent in a conſtant taking in of 
what is neceſſary, or letting out what is ſuperfluous. But ſince 
perhaps by this long Digreſſion, I have wandred too far from my 
preſerſt Subject, it is now high time to return to it, 
A little under or below the Diaphragma, there are ſeen on both 
{ides of the Spina, or Back- bone of the Cramp-Fiſh, two reddiſh- 
Bodies, on each ſide one, being each of them cut or divided into ſo 
many ſmall Particles or little Glandules ; and theſe are the Kidnies 
of. the Cramp-Fiſh. And this kind of structure of the Kidnies is not 
= only found in the Cramp Fiſh ; but in all other Fiſh whatſoever, 
| all Birds, all Serpents, and in ſome four-footed Beaſts, as J have- 
frequently obſerved in young Calves, Otters, and in Bears.” I do 
not ſay any thing of the Kidnies of the Aftitan Lizard, nor of the 
Lizards of our own Country, which Mr. Francis Redi hath lately 
| | obſerved, 


bobſerved, becauſe l am not willing to be too prolix on this Subject; 
but I shall rather take the liberty to deſcribe here ſuch a kind ot 
Wructare, Which is curious enough, and is found in the Milt of 
a certain Fiſh of the Dog-kind, which 1675, I diſſected with Mr. 
Steno, when I was at Piſa, and which I communicated in a long 

Letter to the abovemention'd Mr. Francis Reds. 

1 ; The Miſt of this Fiſh was two Ells and a half round about, be- 
ing incladed within a Membrane, and it was compoſed of {o many 
{mall round Particles of the bigneſs of a (mall Grape - ſtone. They 
were faſtened together by means of ſo many Blood- Veſſels, as there 
were in number Particles; and theſe Blood-Veſſels being afterwards 
unĩted in one ſole Trunk, they ſo adjuſted the Particles, that they 
exactly repreſented, as well in their Structure as Figure, a very 
long Bunch of thoſe black Grapes, which in Tyſcany are commonly 
called Abroſtoni or Raveruſti. In Grey-hounds alſo I have obſerv'd 1 
the Milt divided into ſeveral Parts; neither did the Subſtance of 9 
theſe Bowels being thus divided, make any difference at all in the 
nature of them, ſince they are the ſame thing, and perform the 
ſame Functions, let their Subſtances be ſeparated or united under 
the ſame common Membrane, or let them be divided into Particles 
according to the Ramitications of the Blood - Veſſels. 

The Kidnies begin, as I ſaid before, with an indifferent ſmall 
Extremity, a little under the Diaphragma, and growing larger by . F: 
little and little, they paſs on towards the Podex ; and in the great- 4 
elt Cramp: Fiſh their Jargeneſs is about a Finger's breadth. Their | 
Length changeth, or varieth, according to the different bigneſs of 

their Bodies; but in all Cramp-Fiſh it takes up in a manner the 
whole Space of the Abdomen, paſſing all along the Sides of the 
Back-bone, being always ſtrongly faſten'd to the Back. Thete 

Kidnies, with their Ureters, diſcharge or empty themielves at 
thoſe two hooked Holes, which divide into two Parts the lower 
Angle of that Orifice, which, as I ſaid before, appeareth in the 
Situition of the Podex ; ſo that a Probe being thruſt within theſe 
hooked Holes, penetrates even into thoſe two open Cavities of the 
Abdomen, into which Cavities the two Ureters enter, which ſame 
Ureters paſs underneath through the Kidnies, receiving a world oft 
Ramifications from thoſe Particles, of which, as I (aid before, the - * Fi 
Kidnies are compoſed. I have obſerved the very ſame WY, bt 
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and Situation, as well of the Kidnies as of the Ureter, in all thoſe 
Cartilaginous Flat-Fiſh, which I have often mention d before. 

Having now done with the Organs which ſerve for Nouriſhment, 
the next things we are to conſider on, or examine, are the Organs 
of Generation, which have ſome difference in them according to 
the Age of the Cramp-Fiſh ; for in the younger ſort of them, 
which as yet never had any Young Ones, nor are near the having 
of them, they are formed after one way, and in thoſe which have 
already brought forth Young Ones, or are near it, they are formed 
in a manner quite different. And to begin from the Ovaria, or 
Egg Caſes, theſe in the younger ſort of Cramp-Fiſh, as to their 
Figure, Bigneſs, Subſtance and Coverings, they are not very diffe- 
rent from thoſe of the younger ſort of Women, or Maidens. They 
are ſeated in the upper part, or to ſpeak more properly, in the Baſis 

of each Lobe of the Liver, that toucheth on the Back; where 
having formed a ſmall Cavity, one part of the ſaid Ovaria is enclo- 
ſed or ſhut up within that Cavity, the other part remaining without 
the (aid Cavity, ſomething raiſed up. The Superficies of the Ova- 
ria, or Egg-Caſes, is irregular enough, and by the means of ſeve- 
ral little Globes, uneven. They are covered and encloſed in one 
and the ſame Membrane, which tho” it is not very hard, is not yet 
very eaſily ſeparated from their Subſtance, becauſe it is ſo cloſely 
- faſtened to it, that it ſeemeth to be all of a piece. The Subſtance. 
of the Ovaria is chiefly compoſed of many Membranes and Fibres . 
reciprocally united to each other, in the Spaces of which there are 
many little Bladders full of Liquor. Thele little Bladders are the 
Eggs, and they are of the bigneſs of the Coriander-ſeed. The 
Subſtance of the Ovaria is ſpread all Oer with the Windings of 
abundance of Blood- Veſſels. The OvidaFw's and the Matrixes, in 
the younger Cramp Fiſh, thro their whole Length, are of the ſame 
bignels, that is to ſay, of the fame bigneſs with one of thoſe ſmall 
little Cords, which the Women of our Country are uſed to make 
of Sowing Thted; and they do not pals on in a ſtraight Line, 
beneath through the Back, but bend a little to the Sides of the 
Animal, | | 

In the greater ſort of Cramp-Fiſh, and in thoſe which have had 
Young Ones, or are near bringing forth, the Cale is quite other- 
wiſe, becauſe the Ovaria being wonderfully encreaſed in bulk, contain 

85 within 
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within them Eggs of a different bigneſs, and of different Colours 7 
for ſome of them are of a yellow Colour, and ſome of a white 
one; and ſome of then are as big as the Yelk of one of our Hen- 
Eggs: The Eggs are ſo placed in the Ovaria, that the leſſer are al- 
ways ſeated in the middle, and are encompaſſed all about with thoſe 
Which are bigger, to the end, that having thus a larger Space, they 
may the more eaſily be dilated, or encreaſe in bigneſs, juſt in that 
manner as the moſt Learned Fabritius ab Aqua- pendente hath obſer- 
ved in Hens, when he ſaid, that the greater or biggeſt Eggs in the 
Ovaria are placed as in a Bunch of Grapes, and ſeated in the Cir- 
cumference, and the leſſer are placed in the middle, or encompaſſed 
by the bigger ſort, and that in fine, the leaſt of the Eggs are un- 
der all the reſt. And this only, that the Eggs when they encreaſe, 
or acquire a greater bulk, may be ſeparated from the reſt, im which | 
Separation every one of the Yelks, beſides its own proper Coat N 
or Membrane, borroweth another from the Ovaria, which ſur- | 
rounds the Eggs on the outſide, and conneCteth them to that Body 
from whence they have their Origen or Riſe. The Yelk alſo re- 
ceiveth the, Nouriſhment for its growth from the ſame Body from 
whence. it hath its riſe ; which is ſomething analogous to that which 
Hieronymus Fabritius ab Aquapendente, calls Pediolus or Pedunculus; 
and therefore we may give it the ſame Definition that Fabritius 
gave to the other, to wit, that it is Nexus Membranaceus cavatus, qui a 13 
Racemi fundamento ad Vitellum producitur, quem cum contingit, dila- 
tatur, & (proindle ac Nervus Opticus in Oculo amplificatus) Vitellum 
extern tunic# obducit. Hinc forte Ariſtoteles 55\ov 0uparwdy,. hoc eſt, 
Appendiculam Umbilicalem, & veluti Fiſtulam nuncupavit. This 
Stalk of the Eggs carrieth with it ſeveral Blood Veſſels, which are fs 
ſpread or ramified in the ſaid Eggs. That Membrane or Coat 1 
which the Egg borroweth from the Ovarium, covereth the whole 4 | 
Egg, excepting only that outward part, which is directly oppoſite ll 
to the Stalk, where there appeareth a certain Line large enough, in q 
which there appeareth no Blood - Veſſel at all, as Regner de Graeff 
hath well obſerved in Hens, contrary to the Opinion of Fabritius | 7 
ab Aqua-pendente, who would have it, that this Membrane which (4 
the Egg borrows from the Ovariun, doth not encompals the whole = 
Egg, but only that it covereth a little more than half of it, - juſt in 1 


the ſame manner as an Acorn-Cup covereth the ſame Acorn, 
4 | One 
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one part of the Egg ternaining naked, and without any Membrane. 
But that the fore- part of it, or that which is fartheſt from the Stalk, 
is (as 1 (aid before) qeprived of this Membrane, is, demonſtrated 
by putting a litile Pipe into the Stalk, and blowing, by which the 
outward Membrane is extended by the Breath, which, as the ſame 
. Graeff hath. obſerved in Fowly in Eggs Which are not yet brought | 
to their due Perfection, is ſtrongly talfened to the inward Coat or N 
Membrane; but im thoſe Eggs, which are already perfected; it is 
ſo eaſily looſened, and ſo dilated, that either the Egg falls down 
of it ſelf, or is driven forth by the Contraction, which the Fibres 
of the outward Membrane make ; and this Egg, when it is ſepa- 
rated from its Stalk; is received by the Oviduct, and by that is con- 
veyed into the Matrix, the qut ward Membrane with its Stalk con- 
tinuing faſt to the Bunch; to which ſaid Membrane, becauſe it is 
like and correſponds with that which in Hens by Aquapendente, 
Harvy, and Graeff, is called the Calix, or Cups; I ſhall-allo give 
the Name of Cup. This Calix or Cup remaineth faſtened with its 
Stalk to the ſame Bunch, for fome time after the Birth; but after- 
wards, in the very ſame manner as it is inithe Hens, it vaniſheth 
by little and little; Which may be confirmed by what I have ob- 
- {ſerved in ſome Cramp-Fiſh, in whom I] have found ſome of theſe 
Calixes (till whole and big, and others more ſhrunk and ſhrivelled 
up, and others not ſo much; and that in. ſome which really had 
brought forth their Young, I found none of thefe Cups: So that a 
little time after the Birth, one may know how many Young Ones 
the Cramp-Fiſn hath brought forth, from the number of thele ſaid 
Calixes or Cups, and how long it is ſince ſhe brought them forth. 
I have never found more than fix of theſe Cups faſtened to the 
Ovarium + So that I may eafily infer, thet theſe ſame Cramp-Fiſh 
may bring forth twelve at once. Not that I believe they cannot 
yet bring forth more, which I believe and look on as a certain 
Truth: But I ſhall never be diſpoſed to believe what Ariftotle, Pli- 
ny, and other Writers of Natural Hiſtory do relate, who deliver it 
as a certain Truth, that there was a Cramp- Filh which had four- 
ſcore Young ones at once, ſince much greater Organs would be re- 
quired for ſuch a kind of Generation, and the Cramp Fiſh muſt 
bave been of a very large bulk, fince theſe very Cramp-Fiſh do not 
bring their Eggs out of their Body, but their Young Ones la 
formed 
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farmed; and yet ſeveral of thoſe Writers of Natural Hiſtory, have 
delivered it down to us, that theſe, (aid Cramp-Fiſh ſcarce weigh 
above ſix Pounds. As to my own Opinion here, I am apt to think, 
that they themſelves were groſly miſtaken it; one or other of theſe 


7 


Aſſertions, or rather in both, ſince, as I {aid before, they do not 


only weigh more than ſix Pounds, but alſo much more. Perhaps 
they who ſaw that Cramp-Fiſh, which had fourſcore Voung in her 


Belly, ſaw her in the Indian Ocean,” where Animals are commonly 
bigger than they are in our Mediterranean Seas. -»h. , 

Beſides thoſe things which, as I have related it, are found in the. 
Ovaria of the Cramp- Fiſh which have brought forth, or are near 


the time of their bringing forth, there is alſo a certain Glandulous. 


Subſtance, which is in a manner of the ſame Colour, which the 
Eggs themſelves have, tho ſomething whiter. This Glandulous. 
Subſtance doth ſomething reſemble that which Reger de Graeff 
hath obſerved in the Ovaria of four- footed Beaſts, which have been, 
commonly taken for their. Teſticles. I believe that kind of Sub- 
{tance ſer veth for the very ſame uſe which ĩs aſcribed to it by the ſame 


Graeff, in the fame Quadrupeds, that is, to help or facilitate the 


Separation of the Eggs from the Ovaria, and their Paſſage after- 
wards into the Oviductus s; ſince that Glandulous Subſtance being 
found betwixt the Membranes of thei Egg, encompaſſeth, all the 
Egg, repreſenting the Figure of a Globe. The manner hew this, 


Glandulous Subſtance facilitates the Separation of the Egg from the 


Ovaria, or Egg- Caſes, according to the Opinion of the laid Graeff, 
is this: That it encreaſing by little and little, ſo preſſeth or ſqueez- 
eth the ſame Egg all about, that at laſt it forceth it to ſlip through 
that Hole of the Membrane, which it borrows from the Egg - Ciſes. 
and to fall into the Oviductuss. Having now deſcribed the O], 


or Egg · Caſes, we muſt now make ſome mention of the Vaſa Deſe- 


rentia, that is to ſay, of the Tubes or Oviductuss, through which 
the Eggs do eaſily paſs to the Matrix; as it is neceſſary to deſcribe 
the Matrix it ſelf, in which the Young Ones are nouriſhed, and 
grow. As there are two Egg- Caſes, or Ovaria, fa alſo there are 
two Oviducłuss ſeated on the Sides of the Abdomen, one on the 
Right fide; and the other on the Left. Theſe Oviductus's or Tubes 


take their riſe a little below the Diaphragma, and that on the Right, 


as well as that on the Left, recipocraliy . meeting each other croſs-, 


wile. 


that the 
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wiſe, are joibed together above the middle of the Stomach; mak - 


ing in a manner but one and the ſame Pipe, leaving ſtill, zn the Place 
where they are united, an Oriſice or Hole that is vilible enough, 
and fo big, that one may put ones Finger in it. At this Hole it is, 

Pass which are fallen from the Ovaria, paſs into the Ori- 
ductus's or Tubes. Theſe Oviductuss, in thoſe Cramp-Fiſh which 


have brought forth any Young Ones, or are near the Time of bring - 
ing of them forth, are of the bigneſs of a Man's Little Finger. 


The OviduFns's, or Tubes, do afterward: begin to deſcend*from 


one part of the middle of the Stomach,” ſometimes to the loweſt 


part of the Abdomen, and are Joined to, or tſpeak more properly, 
they enter into two great Bags or Purſes, which I call Matrixes, 
and which Mr. Francis Nedi called the Bags of the Oviductuss ; 
which ſaid Bags are four or five Fingers breadth long, and three or 
four broad. Theſe Oviductuss are diſcharged of their Eggs, and 


drive them into theſe Bags or Matrixes of the OviduFus's, by 


means of a ſmall Pipe, or kind of Teat, which enters into the 
Cavity of the foreſaid Matrixes, about the Length of a Finger's 
breadth, and ſomething bigger than a Swan's Quill, and is alſo ma- 


nifeſtly bored in the Point of it. This ſaid little Pipe or Teat 


ſerveth for this uſe, v. to prevent thoſe Eggs which are fallen 
down from the Ovidu#ns's into the Matrixes, from going back a- 


gain, or from returning into the ſaid OviduFns's ; and the better to 
qualify it for this Office, about a Finger's- breadth diſtance from its 
Orifice, there are placed two Valves of a Circular Figure, and 


bending back towards the Matrix, of which, that which is near- 
eſt to the (ſmall Pipe, is ſmall enough: The other, which is placed 


higher than this, and conſequently at a greater diſtance from the 
foreſaid little Pipe, is much larger. I have obſerved the very 


ſame Structure in the Eagle-Fiſh, the Maid, and Falcon-Fiſh ; but 
in the Maid-Fiſh there are three Valves, placed above the little 
Pipe, two of which, that is, thoſe which are neareſt to the Pipe, 
are indifferently ſmall ; the third, that is, that which is higher 
than theſe two, and conſequently at a greater diſtance from this 
little Pipe, is a Finger's breadth large. N 
The Subſtance of the Oviductus's confiſts of two Membranes, 
one that is inward, and the other which is outward. The inward 


Membrane taketh its riſe from, or at leaſt communicates with that 
which 
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which lineth or covereth the Matrixes on the inſide. The outward 
Membrane communicates. with that, which covereth the ſame Ma- 
trixes on the outſide 3 whence it is evident, that theſe Matrixes 
alſo axe compoſed of a double Membrane, that is, an inward one, 
and one that is. outward, The Subſtance which is contained be- 
twixt theſe two Membranes, is like, and even the very ſame with 
that which Mr. Nicholaxs hath obſerved and deſcribed in the Ray, 
that is, whitiſh, and not all of it after the fame manner; for there 
are many Fibres, which are extended from the inward Membrane 
to the out ward; and theſe kind of Fibres are longer in the middle, 
but towards the ſides, they by little and little, as it were, inſenſibly 
grow ſmaller. Beſides. theſe Fibres, there is found on the ſides a 
certain Subſtance of the ſame as the Fibres are of, which in ſome 
reſpects is Glandulous. The outward Membrane of the Matrixes, 
which communicates with the outward Membrane of the Oviductus s, 
is not always faſtened to the Subſtance of the Matrixes, tho' the 
outward Membrane of the Oviductuss is always ſtrongly faſtened 
to the inward : For I have often found that outward Membrane of 
the Matrix wondertully dilated, and in ſuch a manner, that it did 
not ſo much as touch any one part of the Subſtance of the Matrix, 


but juſt there where the Matrix reſts on the ſaid Membrane. 1 
I have always found in the Cavity of this Membrane, which is 
thus dilated, a conſiderable quantity of thick Water, which was to 


the taſt Saltiſh, I ſhall preſently endeavour to deſcribe or explain, 
how it is poſſible for this Water to come in betwixt the Subſtance 
of the Matrix, and the outward Membrane of the {ame Matrix, 
of which at leaſt I {hall give a probable Conjecture, tho' not a 
Demonſtration. I have ſaid before, that the Subſtance-of the Ma- 
trix is much like a Glandulous Subſtance ; whence I am now apt 
to fancy, that this Water may be ſeparated, ſtrained, and ſqueezed 


from this ſame Glandulous Subſtance : But for what Uſe this Water 


was deſigned, is a point which is very difficult to decide; whence 
L ingenuouſſy conſider, that Lam ignorant of it, tho were I diſpo- 
ſed to diſcourſe on it, rather by way of conjecture, than out of any 
hopes of finding out the Truth, 1 might ſay or maintain, that by 
filling up theſe Cavities, it ſerveth as a Bolſter or Pillow for the 
defence of the Eggs, and Fætus, as long as they are in the {ame 

Matrixes. And here | muſt obſerve, 38 1 have found that 7 
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brane hat Aisted, that in thoſe Cramp-Fiſh, which had already 


brought forth their Young, or were near it, there was this diffe- 
rence, that in thoſe Cramp-Fiſh which had lately brought forth 
their Young, or were very near it, there was abundance of Water in 
the Cavity of that Membrane, but in thoſe Cramp-Fiſh which had 
brought forth their Young long before, there was not ſo much Water, 
and the longer or more time it was fince they had brought torth their 
Young, there was (till ſo much the leſs Water; whence I believe, 
that after the Birth it waſteth by degrees, and vaniſheth altogether. 

© The Matrixe then, or Bags of the Ovid uus (let us call them 
which you will) being made after the abovemention'd Form, are 


united with their Neck, and form one and the fame Conduit, 
which like a Teat, entreth into a certain Receptacle ſomething like 


that which in Birds is called Cloaca, or Sink, tho in the Cramp- 


Fiſh that Receptacle is ſeparated from the Inteſtine with a Mem- 


brane between. This Teat hanging dewn, as it were, vifibly or 

manifeſtly appeareth to the Eyes, when the Lips of that Hole are 
open, which" (as I have ſaid before) is ſeated in the "Podex, and 
hangeth down fo much, that at the firſt 1 ight, it looks like the 
Member of Generation; 3 but one may very ' reaſonably com- 
pare it to the Neck of a Human Matrix, which entreth into 
the Foſſa Magna. The fame kind of Structure I have obſerved in 
all the Cartilaginons Flat. Fiſh, and particularly in the Eagle Fiſh, 
the Maid-Fiſh, and Palcgn- Fiſh. And for the better under- 


ſtanding or conceiving what I have hitherto ſaid of the Tubes and 


the Matrixes, I will produce two Figures, which are in the third 
Table marked with the Number x, 2. The firſt ſimply repreſents 
the Oviductuss and the Matrixes, in which 

a, a, Shew the Tubes or OviduTurs, which are united in c. 

b, b, The two Holes, which are imprinted in the Ouiduct᷑ us, 
through which the Eggs paſs from the Ovaria into the Oviducłus. 
4, d, The Teats, or little Pipes, by means of which the Tubes 
diſcharge themſelves into the Matrixes. 

e, e, The Matrixes, or Bags of the Ovidulturs. k 

f f, The four Valves, two for each Ovidu@ or Tube, of which 
thoſe two. which are marked with f, J, are bigger, and' the two 
ec” with g, g, are leſſer. 

, The common Conduit, or Pipe, in which thoſe Bags. of the 


uiid = * open into the Cloaca, are united. The 
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The ſecond Figure repreſents the Ovidudlus's, and the Matrixes ; 
and beſides theſe, the outward Membrane of the Matrixes, juſt as 
it is in its natural Situation, are in this. 

4, a, Repreſent the two Bags, in which the Matrixes are enclo- 
ſed together with much Water. | 


, . 


©. Having hitherto ſpoken of the Parts of Generation, believe it 


may not be amiſs, or improper, to ſay ſomething of the Generation 


it ſelf of theſe Fiſh, according to certain Obſervations, which 1 
have made for this purpoſe, And becauſe the Principle of Gene- 
ration conſiſteth in the Eggs being fruitful, or, as it is commonly 


ſaid, in their being quickened, with this therefore I ſhall begin 


my Diſcougſe.  _ 
Harveus relateth, that the Eggs of Fiſh are rendred fruitful in 
the Water of the Females, and quickened by the Seed of the Males, 


which is ſcattered or ſhed in the ſame Water, which he hath left to 


us in his 40th Exerciſe. Vidi ipſemet Piſces Mares Femellam parituram 


turminationi inſeckari, ut Ova recenter poſita Lacte ſuo, jeu Semine, aſ- 


pergerent. Yet in the Cramp- Fiſh the caſe is otherwiſe, ſince theſe 
being ot the number of Viviparous Animals, that is to ſay, ſuch as 
lay no Eggs, but bring forth their Young perfectly and compleat- 
ly formed, their Eggs mpſt needs be rendred fruitful in the Egg- 
Caſes, within the Body of the Female, as it happeneth out in Qua- 
drupeds, and other Viviparous Animals: So that in order to have 
the Eggs quickened, it is neceſſary that the Male doth often ſend 
and ſpirt his Prolifick Seed into the Matrixes of the Female, 
from whence it may be carried, or conveyed, to the Ovaria, for 
the quickening of the Eggs. As to the way then, by which the 
Seed of the Male is conveyed from the Matrix to the Ovaria, for 
the quickeying of the Eggs, I believe it is the ſame as it is in other 
Viviparous Animals : And becauſe this is much controverted by 
ſome Authors, I ſhall embrace that Opinion, which ſeemeth moſt 
probable to.me, and moſt agreeing with the Obſervations I have 
already made on that Subject; and this is that of Mr. Nicholaws 
Steno, who aſſerts, that the Seed of the Male being ſpirted into 
the Cavity of the Matrix, either all or part of it inſinuates it ſelf, 
and penetrates into the Blood; and fo, according to the certain 
Rule of Circulation, being brought at laſt to the Ovaria, it quickens 


the Eggs with that Vigour which it hath in it ſelf, ſince ſoon after 
0 „ Coition, 
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Coition, there remaineth not the leaſt Particle of the Seed in the 


Matrix of the Females, as it is evident from the Obſervations of 
Harvy, w ho for this purpoſe diſſected abundance of Fawn and 1 
alſo have frequently obſerved it in Dogs, and Rabbets. This AG 
ſertion was confirmed by Mr. Gaſpar Bart holi nus in his Book of the 
Diaphragma, contrary to the Opinion of Regner de Graef, who 
would have it, that in a fruitful Coition, the more ſubtil or finer 
part of the Seed of the Male, by means of the Tubes, was con- 
veyed to the Ovaria, or Egg · Caſes; but that Opinion hath been 
ſufficiently confuted by the abovemention'd Mr. Gaſpar, who made 


-uſe of the Arguments of the ſame Graef, to confute his Opinion: 


And ſo there is no need of producing any thing more againſt him, 
but only to repeat, that the Seed cannot be conveyed through the 
OviduQdws's to the Owaria, by reaſon of the Impediment which ari- 
ſeth from the little Pipe, or Teat, and from thoſe two or three 
Valves, which, as 1 ſaid before, are found in the Cavity of the 
Oviduct of the Cramp-Fiſh, the Maid-Fiſh, and Eagle-Fiſh. - The 
Eggs, at that time when they are quickened, or made fruitful, they 
are ſpirted or driven by the force of the Ovaria into the Cavity of 
the Tubes, and from thence into the Matrixes, where they. ſeem- 
to be of a depreſſed Circular Figure, and they are of the colour of 
Sulphur ; as alſo Mr. Francis Red; hath obſerved in his Diſſection 
of the Cramp-Fiſh; which he ſent in a Letter to F. At he nau, ir- 
cher. The natural bigneſs of this is repreſented in the third Fi- 


gure of the third Table, which ſneweth it to the Life. 


In ſome of theſe Eggs, which have already fallen into the M. 
?rix, I have obſerved a ſmall Bud, or Cicatrix, of the bigneſs of 
that which is ſeen in the fourth Figure of the third Table, where it 
is lively repreſented, |. _ „ 
This ſmall] Bud being exadly of an Oval Figure, about 
the Center of which there is perceived a white Circle, by 


the help of a Microſcope, which in the fifth Figure of the 
third Table (which for the better explaining of it, repre- 


ſenteth the (mall Bud, with all that is within it, bigger than 
it is in its natural State) is marked with a, 4, a, a There is 
contained within this Circle a. certain. Colliquamentum of a 
Leaden Colour, which is marked thus 6, 6 ; in which Colliquamem- 
tum there (wimmeth the firſt rade Draught of the Animal, marked 

| «s 1 with 


1 


3 
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with 4, c, ſutrounded with a white Stripe or Sel vadge, marked 


with the Letters d. d. About the biggeſt part of this rude Draught 


of the Animal, there are placed certain little Bladders of various 
Figures, and different bigneſs, which are marked with theſe Let - 
ters, e, e, e, e. The ſmalleſt or fineſt part of the Animal is cut 
croſs obliquely by a certain little Bag, which is marked with ff 


The white Circle, which is marked with 2, 4, 4, a, is ſurrounded. 
on the out · ſide with a large Swathe, or Bordering, marked g, g, 9: 
which Swathe in ſome places is of a Sulphureous Colour, and in 
part, which is 


others again of a ſomething darker Colour. That 
of the Colour of Sulphur, ſeemeth to be ſomething more ſolid, 


and the brown part ſeems to be ſomething more liquid. This 
Swathe is encompaſſed with another Circle of the Collique mentum, 
which is marked þ, þ; which Circle in the upper part of it, is 
ſurrounded with a white Belt or Girdle, marked 2, 1. In ſome o- 
ther Eggs I have obſerved the ſtall Bud hath appeared bigger than 


that betore-mentioned ; which ſmall Budd or Cicatriæ, had its na- 
tural Dimenſion juſt as it is repreſented in the firſt Figure of the 
fourth Table. There was no other difference obſerved in this Bud, 
or Cicatrix, than what relates to the firft rude Draught of the Ani- 


mal, and that ſmall Bag, which obliquely cuts croſs the firſt rude. 
Draught of the Animal, as alſo thoſe Bladders which ſurround 
the biggeſt part of that firſt rude Draught of the Animal, there 
ing none of theſe little Bladders. Theſe differences are better 
and more eaſily explained by the Figure, than by any Words, and 
therefore I refer the courteous Reader to the ſame Figure, which 
is in the fourth Table, and marked with the Number 2, in 


being 


which 


4, 4, 4, a, Repreſent the white Circle, in which is contained the 


Colliquamentum, b, b. 
c, The firſt rude Draught of the Animal. 


d, d, The white Bordering, or Selvedges, which go all round 


the firſt rade Draught of the Animal. 


e, e, The little Bag, which obliquely cuts a-croſs the fineſt partof : - 


the Animal.” J | 
7 ,, The Swathe, which goethround the Circle a, 4, a, 4. 
g, g, g. g, The Circle of the Colliquamentum. 
b, b, 5, h, The white Girdle. 


All 
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All the Eggs, which are in the Matrix, float up and down free - 
ly, and not faſtened to any one thing, in à certain Glutinous Hu- 
mour of a Salt Taſte, and a Clear bright colour. This Glutinous 
Humour is derived from certain long Selvedges of Glandulous 
Bodies of an Aſhy kind ef Colour, which are faſtened to the in- 
ward Membrane of the Matrixes. Theſe Glandulous Bodies, or little 
ſmall-Glandules, which manifeſtly have their Blood-Veſſels, are, 
excepting the Colour and Figure, in all reſpects like thoſe ſmall. 
Glandules, which, as I have often obſerved, are ſpread through 
the outward Superficies of that Membrane, which is called Chorior, 
in Cows, Fawn and Deer which Glandules are compoſed of a- 
bundance of very ſmall Particles, like the ſmalleſt kind of Sand, 
every one of which ſmall Particles is viſibly furniſhed. with its 
on Bload- Veſſel. "Theſe kind of ſmall - Glandules, which are 
ſpread through the outward Supetficies of the (horion of Cows, 
er, and Fawns, do anſwer to as many more ſmall Glandulous 
Bodies that are ſpread about in the inward Superficies of the in- 
ward Membrane of the Matrix, and theſe are alſo furniſhed with 
their particular Blood- Veſſels. Theſe ſame Glandules ſpread” inthe 
Chorion of » Cows, have alſo been obſerved by Mr. Steno; but he 
doubted whether there were any other ſuch as theſe.in the inward 
Coat, or Membrane of the Matrix, anſwering to thoſe of the 
Chorjon, as it is obſerved in the Cotyledons ; which is a Truth, that 
ſeemeth to be, by the Obſervations which I have made, to be paſt 
doubting of. Theſe Glandulons Bodies, or {mall Glandules, ſerve 
for the ſame uſe as the Cotyledons, and I am apt to believe, that they 
are nothing elſe but the leſſer ſort of Cotyledons. But not to ramble 
too far from my preſent Subject, that which induced me to believe 
that thoſe long Rows or Lines of Glandulous Bodies of an Aſhy 
Colour, which are faſtened to the inward Membrane of the Ma- 
trixes, were thoſe through which that Humour was ſtrained, in 
- which the Eggs ſwim, and float up and down in the Cavity of the 
Matrix, was firſt my conſidering or reflecting, that there is no o- 
ther Body through which that kind of Humour can be ſtrained. 
Secondly, my obſerving, that in thoſe Matrzxes where there was 
none of this Humour, there were alſo none of theſe Glandulous 
- Podies ; and in the third place, that in all Cramp- Fiſh, theſe Bo- 
dies were not formed after the ſame manner, but in ſome * were 
| bal igger, 
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bigger, in others leſſer. In the fourth place, that in thoſeMatrixes, 
in which theſe Bodies are leſſer, there is but a little of this Humour, 
and on the contrary, in thoſe Matrixes where theſe Bodies are lar- 
ger, there is alſo a greater quantity of this Humour. So that if it 
be true, as I really beljeve it to be, that where theſe Bodies are 
wanting, this watery Humour is alſo wanting, and that in propor- 
tion as theſe Bodies encreaſe and grow bigger, the Water alſo en- 
creaſeth ; it neceſſarily fglloweth, that thoſe Bodies, or ſmall 
.. Glandules are the very Inſtruments through which that Humour 
being ſtrained or ſeparated from the Blood, is conveyed to the 
 Matrixes. There is the very ſame Humour in the Matrixes, a little 
| before the Eggs are tranſmitted to the OviduFus : There it is, when 
the Eggs are there, and there it is alſo, after the Cramp-Fiſh hath 
brought forth her Young ; yet with with this difference, that before 
the Eggs fall into the Matrixes, there is but a little Water, and at 
that time thoſe Bodies, or ſmall Glandules are very ſmall; when 
the Eggs float up and down in the Matrixes, then there is a great- 
er quantity of this Humour, and theſe Glandulous Bodies are big - 
ger. A little after the Birth, this Humour is more copious than e- 
ver, and theſe Glandulous Bodies are bigger; but afterwards the 
Humour decreaſing by little and little, it is at laſt wholly waſted, 
and vaniſheth away ; as alſo theſe ſame Glandulous Bodies by little 
and little do alſo vaniſh and diſappear, without leaving behind 
them the leaſt Marks of them: So that it is very evident, that in 


proportion as the Fetus groweth or encreaſeth, ſo alſo thoſe Bodies 


encreaſe, and in proportion to the encreaſing of thoſe Bodies, the 
Humour alſo encreaſeth ; and that the ſame Humour alſo is bene- 
ficial to the Fetus. Theſe Lines, or Rows of Glandulous Bodies, 
are repreſented in the third Figure, which is in the fourth Table, 
in which a, a, a, 4, ſhew the Matrix, when it is opened. 
b,b,b,b,b,b, c,c, The Bodies, or Glandulous Streaks, which 
are ſeen faſtened to the inward Superficies of the Matrix. | 
1 have obſerved all L have (aid before, in the Falcon- Fiſh, the 
Eagle-Fiſh, and Maid-Fiſh, which Fiſh I have had the fortune to 
ſee, when their Young were perfectly formed, and alſo ſtill en- 
cloſed in the Matrixes ; and becauſe in theſe Fiſh, the Structure of 
the Parts of Generation, ſeem to me to be very like, and even the 


vety ſame as they are in the Cramp-Fiſh, I think it may not be very | 
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remote from, or inconſiſtent with our preſent Subject to relate here, 

what I have in particular obſerved in relation to them. Whilſt . 

(on the 14th of March 1676, and for ſome Days following) I Was 

with the Court at Leghorne, by the Civility of Mr. Francis Redi, 

I had a great occaſion, together with him, to obſerve many Fiſhes, 

and thoſe of a different kind, at his Houſe, where that moſt Fa- 
mous Naturaliſt Mr. Oliuer James was ſometime preſent” alſo, and 
Mir. Chriſtopher Bart bolin, the Son of the moſt Learned and Famous 

Anatomiſt Thomas Bartholin. Among others, I had in my Hands a 
very farge Maid-Fiſh, whoſe Belly was very much {welled, or puf- 
fed up; whence I having a great Curioſity to ſee what there was 

ſhut up or encloſed. in the mfide of it, laying all other things 

aſide, I ordered the Matters ſo, that that was the firſt Fiſh which 
was diſſected. | opened the Abdomen of it, and within I found 
what J had before imagined, and earneſtly defired ; that is to fay, 
that the Bags of the Oni, or Matrixer, did contain within 
their Cavities, the young Maid-Fiſh, Which were perfectly formed; 
and I was ſenſible of it, or perceived it, before I had pt up the 

Matrixes, ſince their Figure appeared outwardly. I diſſected the 

Matrixes according to their Length, and 1 found that in each of 

them there was a Fetus of a conſiderable bigneſs. That Fems, 

which was in the Matrix'of the Right Side, Had its Head turned 

back towards the Head of the Mother of it, and his Tail enter d 

into the Matrix on the Left Hand or Side. The Fetus, which 
Was in the Matrix on the Left Hand, turned its Head towards the 

Tail of its Mother, and the Tail of it paſſing through the Mafrix, 

towards the Head of the Mother, when it came to thatPapi/a,or little 

Teat, by means of which the Tubes diſcharge themſelves into the 

Matriæes, the Tail being hinder'd by this ſaid Teat, or little Pipe, 

from paſling any farther, turned back again. Theſe Fetus being 
ſhut up within the Matrixes, had no Connexion at all with the 

ſaid Matrixes, but freely floated up and down on all ſides, in a cer- 
_ tain Fluid, which was clear and bright, and of a Saltiſn Taſte, like 
that which, as I have ſaid, is found in the Matrixes of Cramp-Filh. 
3 And here by the way, I muſt needs ad vertiſe you, how very much 
| thoſe are deceived and miſtaken, who maintain, that there is no 
3 Blood generated or made in the Fetus, but that the fame Blood, 
E in the very Form it is, is conveyed from the Mother to the Fertrs : 
- F 
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for it is impoſſible to maintain, that in ttleſe ſort of Fældts which 
have no Connexion at all with the Matrix of the Mother, the Blood 
can paſs from the ſame Mother into the Fetur, in the form and ap- 
pearance of pure perfect Blood; nor doth it ſignify any thing 
here to fay, as many are uſed to do, that in thoſe Animals 
which lay Eggs, the caſe is quite other wiſe than it is in thoſe 
which bring forth their Young Ones alive; ſince firſt it is now 
clear and evident, that all Animals, and even Man himſelf, pro- 
ceed from an Egg; than in thoſe Animals, which are called Vivi- 
parous, the Blood paſſeth not from the Mother into the Fetus, un- 
der the form of Blood, as I ſhall demonſtrate elſewhere, if God 
pleaſe. | It is very true, that there is a certain Fluid, which is ſepa- 
rated from the Mother's Blood, by means of the Cotyledons, ot 
Placenta z which ſaid Fluid afterwards paſſeth through the Unibi- 
lical or Navel-Veſſels, for the nouriſhment of the Fætus; which 
hath been hinted by Mr. Gaſpar Bartholini, in his Letter of the 
Hiſtory of Generation, and before him by Mr. Steno. But let us 
return to our Subject. In that Fluid, or Humour, in which the 
Fetw's ſwimmed, there alſo ſwimmed up and down ſeveral Excre- 
ments of the Subſtance and Colour of Mud, which to the Tongue 
appeared inſipid. Having opened the Stomach of the ſaid Fetw's, 
I found that it was full of the ſame kind of Excrements, as thoſe 
were which ſwimmed up and down in the foreſaid Humour, or 
Water; and I alſo found ſome of the ſame kind of Excrements 
in the Oeſophagas, or to ſpeak more properly, in the Jaws, and in 
the Mouth. The Egg, with which the Fætus was nouriſhed, 
hung dowr: partly out of the Abdomen of the (aid Fetus, in the 
form of a Pear ; from thence growing {mall like a Pipe or Con- 
duit of the bigneſs of the Quill of a Hen, which formed the 
Stalk of the Pear, pierced through the Muſcles of the Abdomen, 
and entęred into the Cavity of the ſaid 4bdomer, where enlarging, 
it (elf again by little and little, as it were, into another Pear much 
bigger than that which hung dangling down on the outſide, it 
faſtened it ſelf to the Inteſtin, and at a Hole which was manifeſt 
enough, it diſcharg'd the Matter, which it had within it ſelf, into 
the ſaid Inteſtin 3 which ſaid Inteſtin was full, partly with this 
yellow Matter or Subſtance which cometh from the Egg, and partly 


with another Subſtance of the ſame kind with that, which, as I ww 
4 H Mat 
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ſaid before, floated up and down in the Amn, and was found in 


notwithſtanding left a free and open Paſſage for the Mouth, Eyes, 
Noſtrils, Navel, and that where the Inteſtinum Rectum terminates, 


— 
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the Stomach, the Jaws and Mouth of the Fetus. From theſe Ex- 
crements, which are found in ſeveral different places, one may give 
a good gueſs, or form a probable Conjecture, that the Fætus, be- 
fides that Nouriſhment which it receiveth from the Inteſtins, re- 
cerveth alſo Nouriſhment at the Mouth, contrary to their Opinion; 
who aſſert, that the Fætus is nouriſhed only by the Naval Veſſels, 
or Inteſtins. In confirmation of which, Mr. Francis Red; told 
me, that he having diſſected a Wild ſow, A. D. 1666. which 
was big witk four Voung Ones, he obſerved, that in the Amnio's 
there was a whitiſh Liquor like the White of an Egg, in which 
there were ſwimming abundance of little yellow Globes, of the 
conſiſtence of Excrements or Dung, and about the bigneſs of Vet- 
ches. Having opened the Stomach of the young Pigs, which 
floated up and down in the Liquor of the Amnios, he found that 
their Stomach was very full, not only of that white Liquor, but 
al ſo of thoſe ſmall yellow Globes, with which the Guts or Inte- 
ſtines were alſo filled; but theſe in the Inteſtins appeared to be of 
2 more fiery Colour; and this is what I have frequently obſerved in 
Cows, Deer, and Fawns. It is a thing worthy of your 'Obſerva- 
tion, that theſe young Pigs, as the foremention'd Mr. Francis: Red; 
related to me, beſides their being wrapped and guarded, as abun- 
dance of other Animals are alſo, in three Membranes, the Chorion, 
the Amnios, and the Allantoides, every particular young Pig was 
alſo covered with a fourth Membrane, as with a very fine white 
Shift, which coming cloſe to all the Parts of their hairy Body, 
covered even Legs and Feet too, and even Tail alſo. That Shift 


that is, the Podex. Bur 1 (ball ſay more of this Particular, if it 
pleaſe God, at a more convenient time. . #8 
Having now deſcribed the Parts which belong to Generation, we 
muſt now diſcourſe of the Time and Seaſon, in which the Cram 
Fiſh bring forth. All Authors agree in this, that they bring forth 
about the Maquinox. Thus Ariſtotle, in the Eleventh of the Sixth 
Book of his Hiſtory of Animals, and Plizy in his Ninth Book and 
Fiftieth Chapter. Yet Ariſtotle and Pliny do not altogether agree; 


for Ariſtotle means the Autumnal Equinox, ai dt vagygi mes l gbiy 
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*orweg ; that is, the Cramp · Fiſh bring forth about Autumn. Aud 
Plizy doth not any way particularize, whether it be the Spring- 
Equinox, or that of the Autumn. By my own Obſervations: I 
find; that the Cramp · Fiſn bring forth their Voung about the Spring 
Equinox, as I ſhall here ſhew. One may make a better Apology 
for Pliny, who doth not determine in which Equinox it is that 
they bring forth their Young Ones, ſince we may queſtion it, 
whether he did not ſpeak of the Spring Equinox; but there is no 
defending of Ariſtotle, nor can any one alledge in his defence, 
that the Cramp-Filh bring forth their Young twice in one Lear, 
that is to ſay, in both Equinoxes; becauſe the ſame Ariſtotle, in the 
Eleventh Chapter of the Sixth Book of the Hiſtory of Animals, 
hath left us this in his writing #Tmwwiozezz I; m2 TEAZYN Ks HATING 
Aeg Ag g ; that is, that the Cartilaginous Fiſh are big, and 
bear their Fetus fix Months at moſt. Of the Truth of which 1 ſhall 
preſently ſay ſomething ; whence it is evident, that according to 
the Opinion of Ariſtotle alſo, they do not bring forth their Young 
but once a Year. From the following Obſervations I conjecture, 
that they bring forth about the Spring Equinox. For the 24th of 
Febr. 1676, I with Mr. Oliver James diſſected a. Cramp-Fiſh, in 
which I obſerved, that in one of the Matrixes there were (wim- 
ming eight Eggs, and in the other ſix. The 26th of the ſame 
Month I diſſected four of them, three of which had in one of the 
Matrixes five Eggs, and in the other, three in each; the fourth 
was big with ten Eggs, fix of which floated up and down in one 
Matrix, and four in the other. On the 4th of March in the ſame 
Year, I diſſected two Cramp-Fiſh, each of which had {tx Eggs in 
one Matrix, and four in the other, I found allo in the Ovaria of 
all the abovemention'd Cramp-Fiſh, always as many Calixes, or 
Cups, as there were Eggs in the Matrixes, and every Cup fitted, 
or reſpected the Eggs of each Matrix, Beſides, the 6th, of April, 
in two Cramp- Fiſh which I diſſected, I oblerved that the Matrix. a 
contained no Eggs at all in them, but ſtill they were full of that 
white Humour of which I have diſcourſed before; and l obſerved, 
that in the Ovaria there were faſtened eight Cups, entire and whole, 
and pretty; but ſomething ſhrunk up and ſhrivelled - Which 
ſhew, by what | have ſaid before, that theſe Cramp-t iſh had 


brought forth their Young a little before; and I have frequently 
| H 2 obſerved 
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obſerved the ſame thing in ſeveral other Cramp-Fiſh, which were 
diſſected in the fame Month. There are many other Obſervations, 
which I made 1677 and 1678, which agree perfectly well with 
theſe. And tho' in the ſpace of the three forementioned Years, 1 
diſſected a vaſt number of Cramp-Fiſh, I never yet had the fortune 
to open one Cramp-Fiſh, which had her Young Ones perfectly 
formed in their Matrixes, and juſt. ready to be brought forth; 
and yet I have uſed all the diligence and attention poſſible to gain 
this point, ſince I had an extraordinary curioſity and deſire to 
ſee and obſerve at leaſt one Cramp-Fiſn big with their Young. 
Ones in their Matrixes, Nevertheleſs, I having obſerved that 
many Cramp-Fiſh, which were diſſected in February and March, 
+ were then big with Eggs in their Matrixes, and that many others 
which were diſſected in April, were eaſed of their Burthen, by 
 Eonjettures I am apt to believe, that the Seaſon of their bringing 
forth their Young Ones, is within theſe three Months, February, 
March and April, and thus a little before or a little after the Spring 
Equinox, And becauſe I have met with the ſame Obſervations in 
other Cartilaginous Flat-Fiſh, therefore I ſhould be apt to believe, 
vet ſtill by way of conjecture, that time is aſſigned for all of them 
do bring forth their Tung. « 537 

By theſe Conjectures, let them ſay what they will, one might 
infer how erroneouſly Ariſtotle hath writ about the time of their 
being big, and the continuance of the ſame time, who affirmeth 
it is no more than (ix Months at moſt, ſince I have probably ſhewn, 
that the whole Formation of the Fætus's is finiſhed about the 
Months of February, March and April. If 1 ſhall ever have the 
good fortune to make any Obſervations more exact than theſe, - as 1 
hope I may, then I ſhall be able to diſcourſe on this Subject with 
greater Courage and Freedom. | | 92927 

Having now finiſhed-the Parts of Generation belonging to Fe- 
wales, with every thing which belongeth to them, I muſt now 
deſcribe thoſe alſo which in my opinion belong to the Male. In 
the mean while, there are ſome Male Cramp-Fiſh, which have their 
- Inſtruments of Generation in the very ſame place where the Fe- 
males have theirs ; which are certain Bodies, or to ſpeak more pro- 
perly, white Conduits, winding in and out in a ſtrait Line, a-long - 
the Back, to which they are ſtrongly faſtened 5 Which beginning 

near 
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near the Podex about the digneſs of a Hen's Quill, grow leſſer by 
little and little, and contract themſelves into more artificial Wind- 
ings, till at laſt they become as ſmall as one ſingle Thred. They 
are at laſt united or joined to two Glandulous Bodies, which are 
| faſtened to the two Lobes of the Liver, in the very ſame place, 

where the Ovaria of the Females are placed. Theſe Bodies, or 
rather Conduits, are lively repreſented in the fourth Figure, which 
is in the fourth Table, in which | 

4, a, Shew the Teſticles. 

b, b, b, b, The Spermatick Veſſels. | 
e, The Teat, or ſmall Pipe, by means of which the Spermatick 
Veſlels diſcharge themſelves outwardly. © q 

Lat firſt believed, that theſe Bodies were the Tube Fallopiane, or 
OviduFus ; and ſo much the more, bccauſe T had obſerved, that 
the Tubes alſo, in many other Fiſh,and eſpecially in Frogs and Eagle- 
Fiſh, had many Rounds or Windings; and I was always more 
confirmed in this my Opinion, particularly ſince Mr. umes had 
related to me, that he had obſerved the very ſame Structure in the 
Salamandres : But at laſt, being not fully ſatisfied or confirmed in 
this my Opinion, I reſolved and propoſed to examine this Matter 


or Subject more nicely, and to try whether they were truly what 


took them to be.z and therefore I uſed all diligence and attention 
imaginable. in obſerving and examining of them; after which 1 

was forced to alter my Opinion, and to doubt, ſince they could 
not be the Veſſels of Generation which belong'd to the Females, 
as being very different from them, whether they were not thoſe of 
the Male, being like thoſe in the Males of other Animals. The 
Motives which diſpoſed me to change my Opinion, were theſe here 
following. | | | 


The Firſt was, my conſidering, that if thoſe Bodies were the 
Veſſels of Generation which belong to Females, we muſt needs 
have confeſſed, that under the ſame Species, and in the very ſame 
Kind, two Subjects might have, or actually had their Organs of 
Generation formed after different manners, without being able to 

comprehend why,. or for whatend it was ſo ; which feemed to me 
very abſurd, ſince hitherto, in all Bodies of the ſame kind, in the 
came Species, their Organs, as it hath been obſeryed, . __ _ Ns, 
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formed after the very ſame manner, and with the ſame Circym- 
ſtances, unleſs they had been changed or ſpoiled by ſome Sicknels, 
and particularly that this was no accidental difference, nor in 
one Subject only, but was obſerved in many, which in all other 
things agreed with each other, except in the Parts of Gene- 
ration. 5 | | 


The ſecond Motive, was my conſidering, that granting theſe 
Bodies were the Inſtruments of Generation which belonged to Fe- 
males, tho they very much reſembled theſe kind of Inſtruments in 
the Females of ſeveral Species's, in their winding up and down ; 
yet they differ'd much from them in many other things: And firſt, 
as to their Figure, ſeeing that theſe being very ſmall in the begin- 
ning, by little and little grew bigger; and on the contrary, in 
Other Females, they are big at firſt, and afterwards grow ſmaller by 
| little and little; or elſe being ſomething bigger in their beginning, 
they afterwards retain the ſame bigneſs all along, as in Frogs, or in 
the Eagle-Fiſh. Secondly, Asto their Connexion; for theſe were 
ſtrongly faſten'd to the Back of the Animal, by means of a certain 
Membrane, which making a kind of a Sheath for them, held them 
ſo faſt, that they could not be ſtirred from the Place which was de- 
ſigned for them; and moreover they kept them faſtened after ſuch 
a manner, that they could not poſſibly, or very difficultly be fo 
much as dilated : Whereas in other Cramp-Fiſh, which are really 
Females, they are faſtened to the Back large wiſe, by means of a 
Ligament, and in ſuch a manner, that they may be dilated, as much 
as there is occaſion for it. | ö | 


The Third Motive 1 had, was my conſidering, that allowing 
they were the Veſſels, or Organs of Generation in Females, it was 
impoſſible for them to take the Eggs within themſelves, eſpecially 
ſince in that part, which reſpects the Ovaria, they are ſo very ſmall, 
that they would not be capable of receiving within them the leaſt 
Grain of the ſmalleſt Sand, much leſs an Egg as big as the Yelk of 
a Hen's Egg. | | 77701 2778 


The fourth Motive, was my conſidering and reflecting on the 
great reſemblance, which thele Veſſels have with the Organs of Ge- 
| 25 neration, 
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neration, in the Males of other Animals, as the Cock, the Sea- 
Crab, and Lobſter: For as to the Lobſter, the Spermatick Veſſels 
of the Male are nothing elſe, but two Pipes, ſhut up within cer» 
tain Membranes, which being extraordinary ſmall in their begin- 
ning, do form a valt number of ſmall Rounds, and growing af 
terwards big by little and little, make bigger or larger Rounds; 
and at laſt eight Fingers breadth near the, Egreſs, or Paſſage 
outward, as Mr. Mills very well obſerveth, being formed like 
the Epididymi, they diſcharge or empty themſelves at two Holes, 
which are in their hindermoſt Legs. It is very true, that Willis 
was much miſtaken, in affirming, that theſe Holes are placed, and 
opened in the two laft Legs but one; fince they are really opened 
and ſeated in the firſt Articulation, even of the laſt Legs, or hin- 
dermoſt, and not in the laſt but one, which one may ſee by ex- 
perience, as | my ſelf, with the Teſtimony of my moſt Judicious 
Friends, have frequently obſerved, not only in the ſame Sea Lob- 
ſters, but even in Creviſe, or {weet-water Crabs ; and laſt of all, 
F tacely obſerved it (with Mr. Francis Red) in the large Shrimp of 
Nondeletius. At theſe Holes, which are ſeated, as I ſaid, - in the 
laſt Legs, there appear outwardly two long Teats, which are bor'd 
through in their Extremities, and are endued with a moſt delicate 
and fine Senſe, ſince being gently touched with the Point of a 
Knife, they make the Animal wriggle and toſs himſelf up and down 
very briskly. Through theſe Teats, or {mall Pipes, it is, that the 
Seed paſſeth out, and is ſpirted there where the Animal pleaſeth, 
fince the ſame Animal draweth in or letteth out thoſe very Teats as 
he pleaſeth. The Structure and outward Paſſage of thoſe Veſſols 
are the ſame in the Crabs as they are in the Lobſters, except only 
this, that thoſe of the Crabs are ſomething more enwrapped up 
than thoſe in the Lobſters, and ate as it were gathered up into a 
heap. And to the end, that the Structure of theſe Veſſels, which 


appear as well in the Crab as in the Lobſter, may be the better un- 

der ſtood, I hall here produce the two Figures, which are in the 

fourth Table, marked with the Numbers 5 and 6, the 5th of 

which repreſents thoſe of the Lobſter ; and in this 

A, Sheweth'the extraordinary-{mall begianing of the Sperma- 

tick Vellets. | | 
B, The 
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B, The very ſame Spermatick Veſſels, as they grow bigger by 
2 little and little. 
c, The ſame Spermatick Veſſels, as they are formed like Epi- 
dlidymi. 

D, The open Hole in the firſt Joint or Articulation. of the laſt 


Leg of: the-Lobſter, through which the Spermatick Veſſel diſchar- 


geth it (elf... 
E, E, The laſt Leg of the Lobſter, with all its Articulations. 


The Sixth repreſenteth thoſe of the Crab; and in this 
Fi en. 
» Sheweth thoſe Parts of the Spermatick Veſſels of the Crab, 
| which by forming . ſeveral Rounds, are gathered together into a 
| Knob or Ball, whoſe very fine beginning i is hid under the biggeſt 
ſort of Rounds. 

'G, The Rounds which the Sper rmatick Veſſels make without the 
Ball,” growing ſmaller by little and little. 

H, The ſmalleſt part of the Spermatick Veſſels, which i is equal to 
the beginning of the ſame Veſſels. 

7, i, The Spermatick Veſſels, which growing bigger by little and 
little, "do form ſeveral Rounds. | 
I, The Spermatick Veſſels, which growing ſmall again, do 
empty or diſcharge themſelves, by means of the little Pipe or 
Teat M. 

N, N, The laſt Leg of the Crab, with all its Arciculations. 


In the Cock they in all reſpects reſemble thoſe if the Cramp- 
Fiſh, ſince beginning from the Teſticles, with -a very ſmall Ex- 
tremity, they make ſeveral Rounds or Compaſſes, and growing 
bigger by little and little, they ſtill encreaſe, and enlarge their 
Rounds, till they come to diſcharge or empty themſelves, accord- 
10g as1 before ſaid it was in the Cramp Fiſh. 


The Fifth Motive, was my conſidering, that granting theſe were 
the Organs of Generation which belonged to the Females, Nature 
could have no other end or deſign in forming ſo many Rounds, 
and in lengthening the Veſſels ſo much, but the rendring of them 
capable of being dilated ſo far, as to retain the Eggs and Fetys's: 


And 
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and to the end that the great Length of them might be changed 
into Largeneſs ; which End methinks can no ways agree or be ſuit- 
ed to theſe Veſſels, ſince, as I ſaid before, they are encloſed, as it 


were, in a Sheath, and ſo ſtrongly faſtened to the Back, that they 
cannot poſſibly be any ways dilated. . 


.1., The ſixth Motive, was my conſidering, that allowing the above- 
mentioned End had agreed with them, with much more reaſon 
there muſt needs have been the very ſame Structure in the Cramp- 
Fiſh, which are much leſs, in which, beſides the Dilation, there 
muſt have been an encreaſing of the ſame Veſſels, in proportion to 
the encreaſing of the Body: But there is not only any ſuch thing, 
but, as I (aid. before, even in the leaſt of them, thoſe ſame Organs 
of Generation are extraordinary ſtrait, and are ſo far from formin 
any Round, that they are no bigger or larger than alittle Cord of 
ſewing Thred. Theſe and other Motives, which I expreſly omit, 
made me, as T have already ſaid, alter my Opinion, and to hold it 
as a certain Truth, that theſe Veſſels, are nothing elſe but the Sper- 
matick Veſſels which belong to the Male; and that thoſe two Glan- 
dulous Bodies, which are faſten'd to the Lobes of the Liver, are 
nothing but the Teſticles themſelves. And here we mutt ſuppoſe 
how much Ariſtotle was miſtaken, when in the thirteenth Chapter 
of the ſecond Book of his Hiſtory of Animals, he left us theſe 
Words written: *Avywa Y 895 c xe. influ; wo d D ate Y de 
oN Ar eros wr te: That is, that no Fiſh bad any Neck, or 
any [nteſtin, and had no Teſticles either within or without the 
Body: For as we have already ſeen, the Males of the Cramp-Fifh 
are ſo far from being deprived of them, that they have them, and 
very viſibly too. Abundance of other Male Fiſh, of teveral Kinds, 
if not all, have alſo their Teſticles ſome bigger, ſome leſſer, ac- 
- cording to their different Species, as any one may plainly lee ; and 
theſe Teſticles are nothing elſe bur thoſe Bodies which are encloſed 
or ſhut up in the Cavity of the Abdomen of the fame Fiſhes, and 
which by our Fiſhermem are called the Soft Roe of Fiſhes. Hence 
thoſe Fiſhes which have theſe kind of Bodies, are called Soft- rxoed 
Fiſhes, but in reality this Roe is nothing but the Teſticles, which 
contain within them abundagce of white Subſtance, which much 
reſembleth Milk; and this is that which the ſame Fiſh, at ene 
| I when 
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when they rub againſt the Females, ſpirt forth from their Body, 
through a Hole, which is on one ſide of the Hole of the Podex. 
But let us return to our Subject. Thoſe Veſſels, which have been 
deſcribed before, being joined by a long large Teat, do open into 
the very ſame place into which the Matrixes of the Females do alſo 
open; and I am apt to believe that this great long Teat ſerveth for 
a Membrum Genitale. And ſo much for this point, let us now paſs 
on to the Deſcription of the Vital Parts. The Heart of the Cramp. 
Fiſh is not much unlike that of other Fiſh, as it is repreſented in 
the firſt Figure, which is in'the fifth Table, with one Auricle only, 
with Veſſels like thoſe of the Heart in other Fiſh ; and it is ſpread 
all o'er here and there with abundance of very pretty Ramifica- 

tions of the Coronary Veſſels. The Heart being ſeparated and 
taken out of the Body of the Cramp-Fiſh, and all the Blood-Veſlels 
torn from it, doth commonly continue its Motion and Palpitation 
for the ſpace of ſeven, eight or nine hours together (as Mr. Francis 
Redi hath alſo obſerved in his Deſcription of the Cramp-Fiſh.) The 
reſt of the Body, even when the Heart is taken our, ſtill ſheweth 
for three Hours together moſt evident Signs of Motion and Senſe, 
the Tail being the laſt Part which is deprived of the ſaid Motion 
or Senſe ; which confirmeth the truth of that which the ſaid Mr. 
Francis Redi hath writ of it. Mr. Boyle found out by Experiment, 
that the ſame thing happens out alſo in Frogs, which even after 
their Heart is torn from them, do uſually live, and skip up and 
down in the Water for ſome Hours. And it is now very well 
known that all Inſects have the ſame Property; as alſo by the Ob- 
ſervations of Mr. Francis Redi, that the Head of a Viper being 
ſeparated from the Trunk of the Body, doth not uſually move for 
ſome time, but alſo bite, and empoiſon ſo far, as to endanger ones 
Life. That Motion which the Heart maketh, when ſtript of all 
the Blood- Veſſels, and torn and cut into ſeveral Pieces, is an Ar- 
gument againſt thoſe, who will have ir, that the Motion of the 
Muſcles is performed by the flowing of the Blood into the ſame 
Muſcles, ſince it is very evident, that the Heart, which is nothing 
elſe but a Muſcle, may move it (elf, without the Concurrence or 
Afflux of any Blood to it from any other Part. The Lungs in the 
Cramp-Fiſh are, generally ſpeaking, the ſame as they are in other 
Fiſhes, and they are commonly called the Gills, which in the 
Cramp- 
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Cramp-Fiſh have ten Holes on the Inſide of the Mouth; that is, 
five on each fide, correſponding to ten other Holes of à hooked 
Figure, and turning their Ends towards the Podex, being ſeated in 
the Plain of the ſame Podex, The Water, which entreth in at the 
Mouth of the Cramp-Fiſh, goeth out again at theſe ten inward 
Holes, and after ir hath waſhed and well cleanſed the Bodies of the 
Gills, it runneth out through thoſe other ten outward hooked 
Holes, which are in the Plain of the Podex. bo 

And here one may ſtart a curious Queſtion, which is this: Why 
Fiſh have the true outward Superficies of their Lungs quite contrary 
to other Animals, that is, convex, when other Animals have it 
hollow 2 In anſwer to the Queſtion here propoſed, we mult firſt 
conſider, that in order to preſerve the inward Fluid (that is, the 
Blood) it was neceſſary, that beſides the other Excrements, Which 
are exterminated or evaporated from the different Parts of the Body, 
there ſhould be ſeparated another from that, which ſhould not be 
gathered together in any one place for a certain time, but ſhould 
be continually mixed with the outward Fluid, that is, with the 
Air, in ſuch Animals as live in the Air, and with the Water, in 
ſuch Animals as live in the Water, otherwiſe the remaining part of 
the inward Fluid would be ſpoiled and corrupted ; and beſides, it 
ws neceſſary that a Supply of freſh Particles ſhould be conveyed 
into the Blood, without which the Blood would decay. This fo 
neceſſary admiſſion of freſh Particles is conveyed through the Con- 
duit through which the Food or Nouriſhment paſſeth. But Nature 
hath appointed the Skin for the ſeparating of the foreſaid Excre- 
ment from the Blood, having in that placed the narroweſt part of 
the Blood-Veſſels, in order to carry therewith the Blood, that 
Subſtance or Matter which was diſpoſed to paſs through the Pores 
of thoſe narrow Veſſels or Paſſages. But becauſe there was more 
of that Humour, which ought to be ſeparated from the inward 
Fluid, that is, the Blood, than could be evaporated or ſeparated 
through all thoſe narrow Veſſels which are ſpread o'er all the Skin 
for this reaſon Nature hath reduced and gathered into one Body 
many of the narroweſt of the Blood-Veſſels, of che ſame ſort as 
thoſe which are ſpread through all the Skin, and joined them to- 
gether by the means of many Membranes, and fo fitted them one 


with another, that they are always expoſed to the outward Fluid, 
| I 2 whether 


— 
— 
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whether they be reverſed outwards, as in Fiſhes, or withdrawn in- 
wards, as in ſuch Animals as live on Land, and in ſuch as inhabit 
the Air ; and to this kind of Collection or Heaps of narrow Veſ- 
ſels or Pipes, Authors have given the Name of Lungs. In the 
mean while there is ſeparated in the Lungs, an Excrement from the 
inward Fluid (that is, the Blood) like that which is expelled 
through the Pores of the whole Body; which ſaid Excrement is 
nothing elſe but a Collection of thoſe inviſible Particles, which are 
ſeparated from the inward Fluid ; which Particles whilſt they paſs 
together with the whole inward Fluid through thoſe narrow ſmall 
Pipes or Veins, of which the Lungs are chietly compoſed ; they 
are conveyed from the ſame inward Fluid through the Pores of the 
ſame narrow Parts, into the outward: Fluid, by the aſſiſtance of 
ſome Matter, or any other Motion. This | fame. Excrement, 
which is ſeparated in ſuch a Form, and conveyed from one Fluid to 
another, I call the Excrement of the Lungs, and there are two 
forts of it, one which is thicker, and more watery, another which 
is thinner, more dilated, and more airy. Each of theſe is fitted 
and proportion'd according to the different Individuals in which it 
is ſeparated: For in thoſe Animals, in which the Excrement, which 
is ſeparated through all the Pores of the Skin, is more thick and 
more watery, the Excrement of the Lungs is alſo more thick 
and more watery, than in thoſe, in whom this kind of Excrement, 
which paſſeth through the Pores of the Skin, is more dilated and 
more airy. In ſhort, in the very ſame individual Perſon, the Ex- 
crement which is ſeparated in the Lungs, and that which paſſeth 
through the Pores of the Skin; are very like, and even the very. 
ſame, as it evidently appeareth by Experience. Whence, me- 
thinks, we may conclude, that what I ſaid before is really true, 
that is, that thoſe narrow Parts of the Blood-Veſſel, or Capillarys, 
which are in the Skin, and in the Lungs, are of the ſame kind, 
and that thoſe which are in the Lungs, are there joined together 
for no other end, but to ſupply and promote the Separation of 
that Excrement, which ought to have been carried off through the 
Pores of the Skin, which were not ſufficient for that purpoſe. In 
the mean while, becauſe the thicker and more watery Excrement 1s: 
more difficultly diffuſed in the outward Fluid, ſince the ſame quan- 
tity of moving Particles, which move the outward Fluid, are not 

ſufficient 
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_ ſufficient or ſtrong enough to move thit Excrement ; therefore this 

ſame Excrement remaineth faſtened to the outward Superficies of 
the Lungs. So likewiſe, becauſe the thinner, - more dilated, and 
more airy Excrement, is more eaſily diffuſed or ſcattered in the out- 
ward Fluid, ſince the ſame quantity of moving Particles equally 
moveth the outward Fluid and Excrement too; hence it is, that 


this is more eaſily ſeparated from the outward Superficies of the | 
ſame Lungs. This Excrement is ſeparated and carried off from the - 
outward Superficies of the Lungs, two ſeveral ways. The firſt is, 


when a freſh Excrement ſucceeding, driveth away that which was 0 
faſten'd there before; and this happeneth in the Lungs of all Ani- 


mals whatſoever, during the time that being encloſed within the 
Egg, they ſwim and float up and -down in the watery Humour. 


The ſecond manner or way after which the Excrements are ſeparated . 


and removed from the Superficies of the Lungs, is this: When 


the outward Fluid being impregnated with the Excrements of the 


Lungs which it hath touched, is changed; and thus it is in all. 
Animals, when once they are got out of their Egg. But this out- 
ward Fluid, which ſerveth to carry off the Excrement from the 


Lungs, varieth according to the different Individuals which it is to 


ſerve : For as ſome Individuals live in the Air, and ſome in the 
Water ; ſo alſo the outward Fluid, which ſerveth to carry off the 
Excrement from the Lungs of theſe Animals, is either watery or . 


airy ; and the watery Fluid ſerveth for thoſe Creatures which live 
in the Water, and the airy Fluid for ſuch as live in the Air, both 
ſerving for the ſame end, tho' after a different manner: For the 
airy outward Fluid, at the very ſame way by which it paſſeth to 


touch the outward Superficies of the Lungs, it is ſent out or re- 
flected back again ; that is, it is recipocrated : Whereas the watery 


Fluid paſſeth out through a way that is altogether different from 


that, through which it was admitted to touch, or, raze on the out- 


ward Superficies of the Lungs. The reaſon why theſe two Fluids 
operate after ſo different a manner, is this, that the Fluid which is 
ſeparated in the Lungs of different Animals, is allo different: For 


in that very place from whence there cometh out a clammy and 
viſcous Fluid, as in the Lungs of Fiſhes, it is required, or is neceſ- 
- ſary, that the Fluid, which is to waſh ihe Superficies, ſhould there 
paſs over it with ſome force or violence, and conſequently that the 


Superficies - 


S - ad . / 
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| Superficies which it waſheth be of a Convex Figure: For if it ſhonld 

be otherwiſe, that is, concave or hollow, the Fluid could never 
paſs with that force as is neceſſary for the doing of its Office, ſince 
it would be reflected back; that is to ſay, that it would go in and 
out at the ſame way; whence the Excrement would not be ſepa- 
rated from the Lungs, but would be even beat back again, and 
fixed in the Concavity of the ſame Lungs. Whereas on the other 
fide, where there cometh out a more airy and more vaporous Ex- 
crement, it is neceſſary that the outward Fluid do not paſs with that 
foreſaid violence in touching the Superficies of the Lungs, but 
that it be reflected back, and conſequently, that the Superficies, 
whoſe Excrement it is to carry off, be hollow ; for ſhould it be of 
a Convex Figure, the outward Fluid could not be reflected back, 
but would paſs with violence; that is to ſay, that it would enter 
in at one place in order to touch the Superficies of the Lungs, and 
would go out at another; whence this Inconvenience would follow, 
that eicher too great a quantity of theſe Particles would be ſeparated 
from the Blood by the exceſſive Heat of the outward Fluid, or 
none at all through the exceſſive Cold of the ſame outward Fluid. 
And from hence is drawn a moſt evident Demonſtration of the 
Wiſdom and Providence of the Sovereign Artificer 3 ſince in every 
Animal he hath diſpoſed and proportion'd the Organs of Motion, 
and Figure of the Veſſels, according to the Nature of the Fluids 
of the ſame Animals: For in thoſe Animals whoſe Excrements are 
thicker, the outward Superficies of the Lungs, which is contigu- 
ous to the outward Fluid, is of a Convex Figure; and there he 
hath ſo adjuſted and fitted the ſaid Organs or Inſtruments after ſuch 
' manner, that they are continually driving ſome freſh Portion of 
theoutward Fluid to the Superficies, which by the conſtant renew- 

Ing of the ſame outward Fluid, is waſhed as by a River, and by 

that means, the Excrement which was gathered all about the (mall _ 
Convex Pipes of the Lungs, is clearly carried off: But in other 
Animals, whoſe Excrement is thinner, and more dilated, the Di- 
vine Artificer hath made the Superficies of the Lungs, which touch- 
eth on the outward Fluid, hollow, and fitted them with fit Inſtru- 
ments to. recipocrate the Motion of the outward Fluid, by means 
of which Inſtruments the ſaid Animals may expel from their Lungs 
the outward Fluid impregnated or charged with Excrements, and 


drive 


— 


drive or force into the Lungs another freſh Supply of the ſame out- 
ward Fluid, not fo full of them, nor yet altogether free from the 
. faid Excrement : I ſay, not altogether free, becauſe that freſh Su 
ply of the outward Fluid, in paſſing through the Mouth and the 
Aſpera Arteria towards the Lungs, cannot avoid being mixed in 
ſome degree with thoſe very Excrements, which are driven out 
from the ſame Lungs : And beſides, in Inſpiration there entreth 
again ſome (mall Portion of that ſame corrupted Air, which by the 
precedent Expiration was driven forth, and flutter'd, and was - 
whirled, as one may ſay, about the Atmoſphere of the Mouth. 
And what is more, the ſame Divine Artificer hath formed the 
hollow Lungs with a different kind of Structure, according to the 
difference of Animals. Now, to deſcribe theſe different Structures 
of the Lungs, would be here ſuperfluous or needleſs, and perhaps 
this is a Work already done by ſome other Perſons : Therefore 
, . omitting that, I ſhall go on, and deſcribe the remaining Parts of 
the Cramp-Fiſh ; and having deſcribed all of them, but the Head, 
and the Parts which are contained in the Head, from theſe I ſhall 
renew or recontinue the Thread of my Diſcourſe, 
The Brain of the Cramp Fiſh, as in all other Animals, is cover'd 
with two ſmall Coats or Membranes, one - whereof is called the 
Dura Mater, the other the Pia Mater; and the Dura Mater, which 
 furroundeth the Brain on the outſide, hath a kind of Cartilaginous + 
Solidity, or Subſtance, with the very ſame manner as I have fre- 
28 obſerved it in the Pericranium of a Lamprey : It is not 
aſtened in any place outward ly, or to the Vault of the Cranium 
which is above it; but about the Baſis of the Cerebellum, it is ſo 
ſtrongly faftened to the Bones, that it ſeemeth to be one and the 
ſame Subſtance, or all of a piece; but inwardly, that is, in the 
Concavity of it, it is ſo free and looſe, that it is no where at all 
faſtened to the Pia Mater by the means of any Veſſels or Fibres ; 
nor doth it touch it in any one place, unleſs it be in that, where it 
correſponds with the Baſis of the Craniuem, and here the Whole 
Bulk of the Brain is encloſed. On the Inſide of the Cavity of the 
Dura Mater, there is encloſed a certain viſcous Humour, in which 
(as one may lay ) the whole Bulk or Subſtance of the Brain, which 
is covered with the Pia Mater, ſwimmeth, of which Pia Mater I 


ſay nothing here, becauſe it is juſt the ſame as it is in all other wr] 
mals, 


— 
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mals. The Brain, as to it ſelf, is compoſed ina manner of ſo ma- 
ny little Knobs, which are ranged after the manner here follow- 
ing, for the explaining of which, I fhall firſt deſcribe the Super- 
ficies, or upper part of it; and afterwards the lower part, that 

1s, the Baſis. | EW 4 3.2 | D 
In the Fore part of the Brain, there is a certain Knob, which is 
pretty big, and round, behind which there are alſo two other 
Knobs of a very irregular Figure, both which Knobs together are 
much leſſer than the forementioned Knob. _ Behind this Pair of 
Knobs there is alſo another Pair, which are longiſn, and alſo of 

an irregular Figure. Theſe two longiſn Knobs, taken together, 
are twice bigger and more than the two foreſaid Knobs, In the 


| Space which is betwixt theſe two Pair of Knobs, there is in the 

| upper part a little Vally, in which, in a certain manner, there re- 

XZ poleth a certain Body, like the Cerebellum of Four-footed Beaſts, 
- as to its outward Figure; which (aid Body is faſtened. to the Baſis 

. of the Brain by two Lengthenings, like two Eegs, here and there, 

2 jůuſt after the ſame manner as the Cerebellum is faſtened to that Body, 


which the Anatomiſts call the Madulla Allongata, by its two open 
Legs. Having deſcribed the upper Plain of the Brain, and being 
.now:to deſcribe the lower Plain, I ſay, that in the Baſis of that 
great Knob, which is ſeated in the fore-partof the Brain, there ap- 
pear to be two Nerves faſtened, or to (peak more properly, hang- 
ing down, on each ſide one, which are diſtributed into that Mem- 

- brane, which covereth the Cavity of thoſe Holes, which are placed 
immediately above the Mouth. From the Baſis of that firſt-Pair of 
Knobs, which are immediately behind the Knob that is in the Fore- 
part of the Brain, from the ſame place the, two Optick Nerves are 
derived, behind which, a little above or higher from the very 
ſame Knobs, the two Neri Motores of the Eyes proceed. Theſe 
Nervi Motores of the Eyes, in their firſt Riſe or Source, are divi- 
-: ded into two Branches, cr as it ſeemeth to be, there ariſe from the 
ſaid Knobs two diſtinct Branches of Nerves, on each ſide two, ſo 
that in all they make four. Betwixt theſe two Nerves, or ſome- 
thing below them, the Infundibulum is placed, in the middle of two 
ſmall red Glandules, which are hooked like a Halt-Moon. Behind 
this In fundibulum there ariſe two other Nerves, on each (ide one, 
which were called by Mr. Willis Nervi Pathetici, from the Uſe 

| | A 


part of the Brain, 


eth the Cerebellum. 
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| which he aſcribed to them 3 which ſaid Pathetick Nerves are deri- 


ved from the ſame Pair of Knobs, from which the two Optick 
Nerves ariſe, as alſo the Nerv? Motores of the Eyes; but they take 
their Riſe a little abovethe ſame Movers. Two Bundles of Nerves - 
ariſe from the Baſis of the two laſt Knobs, on each fide one, which 
are called the Nervi Guſt atorii, or Taſting Nerves, behind which 
alſo there ariſe two other ſmall Bundles of Nerves, on each ſide 


one, which are called the Nervi Fagantes, or Ramblers. All theſe 


Knobs of the Brain are empty, and hollow on the Inſide, which 
is evidently manifeſt, ſince in putting in any little Pipe, or Quill, 
the Wind viſibly cometh forth from them. The Arterie Carotides 


are inſinuated into, or enter the Brain, juſt after the ſame manner as 
they commonly do in Four-footed Beaſts, and ſo are united to the 

Trunk of the Yertebre. For the better explication of which, I ſhall 
produce two Figures in the Fifth Table, which are marked with 


the Numbers 2 and 3, of which the Number 2 will ſkew the Plain, 


or upper part of the Brain; and in this 


4, a, Repreſent the Great Knob, which is placed in the Fore- 


5, b, The firſt Pair of Knobs. 
c, e, The ſecond Pair of Knobs. 3 
d, The Body, which after certain manner repreſents the Cerebel- 
lum of Four-footed Beaſts, 
e, e, The Medulla Allongata. 


The Number 3 ſheweth the lower Plain of the Brain, with its 
Blood-Veſlels ; and in this 
4, 4, 4, 4, 4, Shew the five Knobs of which the Brain is com- 
ſed. os 
wh b, The lateral Parts of that Body, which in ſome repreſent- 
c, e, That Body, which Anatomiſts call the Medulla Allorgata. 
d, d, The Nervi Olfactorii, or firſt Pair, which are derived from 
the Baſis of the great round Knob, which is ſeated in the Fore-part 
of the Brain. 
e, e, The Optick Nerves, or ſecond Pair, which taketh their 
Riſe from the firſt Pair of Knobs, | 
1 & 55 The 
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J, The Union of, or joining of the Optick Nerves. 

g, g, b, h, The Nervi Motores of the Eyes, or third Pair, 
which are derived alſo from the Baſis of the firſt Pair of Knobs. 

z, i, The Pathetick Nerves, or fourth Pair, which come from 
the Baſis of the firſt Pair of Knobs. | 

kh, k, The Nervi Guſtatorii, or fifth Pair. 

I, I, The Nervi Vagantes, or ſixth Pair, which is like « or corre- 
ſpondeth with the eighth Pair of Quadrupeds. 

mn, m, The Trunks of the Arterie Cartier, when cut. 

1, u, The foremoſt Branches of the Arterie Carotides, which 
being divided into ſeveral Branches, are ſpread through the 
Brain, 

o, o, The two poſterior Branches of the Arterie Carotides, which 
being joined inp, paſs on in order to be united with the Arteria 
Vertebr ales. 
12 4, q, The three aſcending Branches of the Artery of the Ver- 
Nebræ. x 

r, The uniting. or Joining of the Aare Arteriæ Vertebrales, in one 
only Branch. | 

, The Iafundi bulum. 
| #, 8, The two reddiſh Glandules of a hooked Figure, like that 
of a Half-Moon, which divide the Dfundibuluz in two. 


I had almoſt forgot the Eyes, which are juſt ſo as. Mr. Francis 
Redi hath deſcribed them. The Apple, or Sight ef their Eye, is 
not round ; for the Iris is of ſuch a Figure, that one half of it is 
concave or hollow, the other half is convex, and by the entring of 
the convex part into. that which is. bollow, the Sight is ſhut up. 
To 4 Humour is round, and of a tender Subſtance in 
the Outſide. 


Having finiſhed the Deſcription of the Parts of the Ctamp-Fiſh, 
I muſt ook at laſt (ay-ſomething of the ſtrange Properties. or Qua: 
ilties which are aſcribed to it. 

In this all Authors agree, that theſe Fiſh are called Toryeddier in 
Latin, 4 Torpore, i. e. Numneſs, from a certain Force which they 
have of introducing a Numnefs i into thoſe Bodies. which are near. 
them; and this is what Ariſtotle, Pliny, AElianus, Albertus Magnus, 


Geſoerus, 
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GBefnerus, Salvianus, Aldrovandus, and Fobnſtonus do unanimou(] y 
aſſert. But they;do not all agree in this point, whether this ſtrange 
Vertue or Power reſideth equally in all Parts of the Body of the 
Cramp-Fiſh, or whether it be placed only in one particular Part: 
For Salvianur, who in this point is followed by many others, will 
have it to be in all the Parts of the Body. On the other ſide, it is 
the Opinion of Difrlus, Oppianas, and Cardanw, that it is confin'd 
to one Part only; yet withont aſſigning what Part that is. There 
are ſome others, who keeping the middle way, have not Courage 
enough to turn or encline, either to one ſide or other. Mr. 
Francis Red; ſaith in his Writings, that it ſeemed to him, that this 
ſtupefactive and dolorifick Virtue or Power, did reſide (more than 
inany other Part) in thoſe two hooked Bodies or Muſcles, which 
correſpond or anſwer to the Back and Breaſt of the Cramp-Fiſh, be- 
ing formed of a certain ſoft Subſtance, which ſeemeth to be com- 
poſed of ſo many Bladders full of Water, of ſeveral irregular 
Figures, as I have deſcribed them in the beginning of this Diſcourſe : 
Zut he, with his uſual Modeſty, had not Courage enough to aſſert 
and poſitively maintain it ; and he doubted whether he might nor 
be miſtaken, becauſe in thoſe Times he never had the fortune to ſee 
any more than that individual Cramp-Fiſh which he had deſcribed. 
I can freely aſſert from my frequent Experiments on that Subject, 
that Mr. Francis Red; was no ways miſtaken ; and 1 again maintain 
and affirm, that that wonderful ſtupefaQive and dolorifick Virtue 
reſideth in no other Place, but in thoſe two forementioned hooked 
Bodies, or Muſcles. Thoſe Perſons were much miſtaken, who be- 
lieved and afferted, that the Virtue or Power of the Cramp-Fiſh, 
did not only operate by an immediate Touch, but that it allo ope- 
rated at a diſtance, the Virtue paſſing through the Nets of the 
Fiſhermen, Hooks or Spears with which they were touched or 
wounded. Whence Pliny, in his Ninth Book, Forty Second Chap- 
ter, and Oppzanus in his Halteutica, were both very eaſily deceived, 
who have delivered it in theirWritings, that the Cramp Fiſh, in order 
to get their Prey, do hide themſelves in the muddy Places of the 
Sea, and that the Fiſh which came to paſs by them, remain caught, and 
nummed or ſtupified, and ſo conſequently devoured by the ſame 
Cramp-Fiſh. That alſo which Godignns writ or mentioned in his 


Relations of Abyſſize, is likewiſe a Fable, unleſs there is a mighty 
| K 2 difference 
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gether in a Veſſel which was filled with Salt Water, were very brisk 


fined in one great Veſſel, begin to touch ſometimes one, ſometimes 
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difference betwixt the Cramp-Fiſh'of the Atthiopick Sea, and thoſe 
in the Mediterranean. I ſay it was a meer Fable, that a Cramp-Fiſh 
being put alive into g Basket full of dead Fiſh, thoſe Fiſh, when 
they were but once touched by the Cramp-Fiſh, they ſuddenly, as - 


it ſeemed, returned to Life, ſince, as Godigno affirmeth, they toſſed 


themſelves to and fro, and were agitated by an inward Motion, 
which was without the Ken of Human wore ng © Mr. Fran- 
cis Redi had not the Courage to contradict thoſe Trifles of the Vir- 
tue of the Cramp- Fiſh operating at a diſtance; yet he did certainly 
and poſitively affirm, that when he advanced his Hand near the 
Cramp-Fiſh, without touching it, and when he held his Hand in 
the ſame Water in which that ſame Fiſh ſwam, he neither felt any 


Numneſs, nor any Trouble or Inconvenience in his Hands at all: 


Therefore I ſhall here ſet down, for the better clearing the Matter 
of Fact, or Subject in hand, all the Experiments. which I have 
frequently made on this occaſion, and I ſhall relate them ſincerely 


| and faithfully, as I found them. 


In the Year 1676, February, whilſt. I was in the Service of my 
Moſt Serene Maſter the Prince of Tyſcazy, his Moſt: Serene High- 
neſs the Great Duke ſent me ſix Cramp»Fiſh of different bulks or 
dimenſions, which, becauſe they were ſwimming up and down to- 


and vigorous, and it ſeemed as if they had not ſuffered any thing 
at all, or very little. I reflecting what a vaſt quantity of ſtupefa- 
Rive and dolorifick Efluviums muſt in all probability be exhaled 
from the Bodies of ſix Cramp-Fiſh, which were all together con- 


another, with a Stick, without perceiving or feeling any Pain or 
Numneſs in my Hands: Then having caſt away the Stick, I plunged- 
my Hand into that Water, in which the Cramp-Fiſh glid or ſlipp d 
vpand down, and yet I was-not ſenſible of the leaſt Inconvenience 
or Numneſs at all. Repeating the ſame Experiment on the very: 
ſame Day, on theſe Fiſh, as well on other Days in other Cramp- 


Eiſh, it was always the ſame thing; neither I, nor any other who 
made trial of. it, found any Inconvenience by it. I begin again to- 


touch the Cramp-Fiſh with my naked Hands, as well in the Water: 
as out of the Water, and my Hands were always ſo mightily num- 
wed, that the Pain came up as far as the Paint of the Elbow, not; 


_ Falling, 


on the Cramp=Fiſh. | 69 
paſſing any farther 4 and always at.other times, as often as I re- 
| peated the Experiment, the very ſame thing happened unto me, 
that is, I was nummed in my Arm even to the point of the Elbow, 
without paſſing any farther ; which Accident or Paſſage makes a- 
gainſt thoſe, who maintain, that the Numneſs and Pain is ſpread 
| Oer all the Body. Mr. Francis Redi obſerved, that in touching 
his Cramp Fiſh, the Numneſs reached or paſſed up even to his 
Shoulder. T2 | Se Tok 
The Numneſs and Pain, which are occaſioned by the touching 
of the Cramp-Fiſh, reſemble in ſome reſpects that Pain and Num- 
neſs, which one feeleth by a Blow in the Point of the Elbow a- 
gainſt ſome hard Body, and is ſo troubleſome, that it becometh in 
a manner inſupportable, which continueth for ſome ſmall time; 
after which, without leaving any Alteration at all in the Hand or 
Arm, it vaniſheth. And here in the firſt place we muſt obſerve; 
that when I tried theſe Experiments, I never found any Pain or 
Numneſs, but when upon touching or claſping thoſe two hooked 
Bodies, or Muſcles, the Fibres of which theſe Muſcles were compo- 
ſed, were contracted, not perceiving any Alteration at all, as long as 
the Fibres contained in their natural Situation, without being con- 
trated at all. In the ſecond place, we muſt obſerve, that the Num- 
neſs vaniſheth alſo, according to the difference of the ContraCtions 
of the Fibres : For when the ſame Fibres are vigorouſly contracted, 
at that time there is cauſed the greateſt Numneſs, and it doth not 
only affect the Hand, but the whole Elbow : When the Fibres are 
not ſo violently contracted, but ſomething more gently, then there is. 
felt only a Numneſs in all the Hand, without its paſſing any farther ; 
and when they are very gently contracted, then one only feeleth”- 
in the Fingersa kind of Convulſive Motion, which twitcheth one, 
as Often as the Fibres are contracted, and when: the Fibres are not 
contracted at all, there is no Alteration at all perceived in the 
Hand of him who toucheth them: So that then the Cauſe of this 
Stupefactioa, or Numneſs, proceedeth purely from the Contraction: 
of thoſe Fibres, of which the two hooked Muſcles are eompoſed; 
which will appear manifeſt to any one, who (hall make a trial of 
it, and can confeſs how erroneous their Opinion is, who will ? 
have it, that this ſtupefactive Power doth alſo relide in the Bodies . 
of thoſe Cramp-Fiſh. which ate dead. In the third place, we muſt 
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bbſerve, that when I did not actually touch the Cramp-Fiſh, tho 1 
held my Hand very near the Animal, and that the Animal wriggled 
and toſſed it ſelf up and down, with all this I never perceived the 
leaſt Pain, or Numueſs ; and this is ſufficient to confute the Error 
and Impertinence of thoſe Fiſhermen, who fay, that if one pour 
Salt or Sea-Water into a Veſſel in which there are any Cramp-Fiſh, 
one ſhall ſoon perceive a Numneſs in ones Arm. As for my ſelf, I 
never believed it, but I was willing to make a Trial of it, that I 
might be able to ſpeak of it with ſome certainty ; andthence I faw 
'how erroneous and falſe that Saying of the Fiſhermen was (as I al- 
ways thought it) ſince that it did not ſeem to me any ways pro- 
bable, that that Pain which conſiſteth in the pure Motion of the 
Fibres, can be any ways communicated to the Air or Water, and 
from thence to the Hand or Arm. It is really true, that the Pain 
or Numneſs, which they ſay they have felt on ſuch an occaſion, I 
ſhould be apt to impute to a ſtrong, but falſe Imagination, which 
operates on them after ſuch a manner, that they ſeem to feel that 
Pain: In confirmation of which I will here relate a particular 
Caſe, or Paſſage, which happened to me the laſt Lear, whilſt I 
was intent on theſe Obſervations; for one of my Friends coming 
one day to ſee me, who was very deſirous to make ſome; Experi- 
ment on the wonderful Virtue or Quality of Cramp-Fiſh, that he 
might be the better qualified to diſcourſe of it on more certain 
grounds, was willing I ſhould ſhew him {ome Experiment on this 
Subject. I comply'd with his Requeſt, and having placed an indif- 
ferent large Cramp-Fiſh on the Table, I hinted to him the Place 
which he was to touch, in order to feel the Numneſs; then he 
being very much afraid, began to put out his Arm, and having 
ſcarce advanced his Hand to the Back of the Cramp-Fiſh, with- 
out ſo much as touching it, he with all the quickneſs imaginable 
withdrew it, being altogether frighted, and affirming, that he 
felt a very ſharp Pain : But I reaſſuring him, and demonſtrating 
to him, that the bringing ones Hand to it, was not enough to make 
one feel the Pain, but that it was alſo neceſſary to touch and claſp 
thoſe two hooked Bodies ; being then grown more couragious, 
he often put his Hand near the Fiſh, without ever feeling any 
Pain; and when he touched and claſped thoſe two hooked Bodies, 
and that the Cramp-Fiſh wriggled himſelf up and down, then he 
| | was 


was really ſenſible of the true Pain, and true Numneſs, and not 
one that was purely imaginary, as he afterwards laughing at him- 
elf freely confeſſed to me. Mr. Oliver James, and Mr. Chriſtopher 
Bartbolin were alſo willing to make ſuch another Experiment 
and they both of them became ſenſible of that Pain and Stupe-. 
faction. Thinking my ſelf then to be fully ſatisfied in this point, 
I reſolved to make the following Experiments with the ſame. 
| _ fince they had not loſt any thing of their natural. 
igour. | | | 
I puta Cramp-Fiſh into a Napkin, I held the Napkin up in the 
Air with my Hands, to try whether the Cramp-Fiſh might produce- 
any Alteration in my Hand; but to ſay the truth, I perceived not 
the leaſt Alteration at all, tho' the Cramp-Fiſh ſlipd, and wriggl'd 
himſelf up and down: And this Experiment was made by me, 
and many others, as well in the Water, as in the Air; but be- 
cauſe I doubted, whether the Cramp-Fiſh might not have this ſtrange 
Virtue of theirs more active and vigorous when they were at Sea, 
and conſequently that it might be true, that upon the drawing of 
the Nets, in which the Cramp-Fiſh were caught or taken, the 
Hand and Arms of the Fiffiecmen were really numn'd, I once caſt 
my ſelf down expreſly on the Shore, in order to touch and draw 
the Fiſherman's Net, at the ſame time when there were ſome 
Cramp-Fiſh taken together with others in the ſame Net; but I felt 
no Pain; nor any Alteration at all in- my Hands; whence thoſe 
Fiſhermen began to ſay, that if one would have the Cramp-Fiſh. 
produce thoſe wonderful Effects, it was neceſſary to touch it with 
ſome Part of the Body which was naked or bare; and in fact, on 
the ſame Sea-ſhore I ſeveral times preſs'd the Cramp-Fiſh with my 
bare Foot; and never felt any Pain or Numneſs at all. Then I put 
all the Cramp-Fiſh, which were alive and vigorous, in a Veſſel. 
together with other dead Fiſh; bat Inever obſerved, that thoſe Fiſh 
ſhnewed any inward Motion at all, nor did any one of thoſe who: 
were there preſent alſo, perceive any ſuch thing; but thoſe Fiſh: 
being Riff, paſs d here and there in the Water, agcording as they. 
were driven. by the Cramp-Fiſh.in their ſwimming z and 1 try'd. 
the ſame Experiment alſo out of the Water on a Table; but here- 
alſo thoſe Fiſh ſtiewed:no Motion at all either inward or outward. 


Theſe 
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72 Lorenzinis Obſervations 5 
Theſe are the Experiments which 1 made, for a Concluſion of 
which, 1 affirm and maintain, that the Cramp-Filh hath not this 
ſtopifying Quality in all the Parts of his whole Body, but only in 


one particular Part, and that this determin d or particular Part is 


| thoſe two hooked Muſcles, which are deſcribed before, which un- 
Jeſs they are immediately touched with the bare Fleſh, produce no 
Effect at all ; and beſides, in touching thoſe Parts, it is neceſſary 
that the Fibres of thoſe ſaid Muſcles be contracted, to produce the 
Effect on the naked Part of thoſe who touch them. 

This point being confirmed, it is necefſary to ſay ſomething a- 
bout the Occaſion or Cauſe of the Numneſs whichas produced by 
the Contraction of the  foreſaid Fibres, when they are touch d. 
Perhaps it will be impoſſible for to produce the true Cauſe of it, 
and I am contented in producing that which is only probable, re- 
ferring my ſelf ſtill to their better Judgment, who are older, and 
more experienced, Ke | 6 : 

I lay down this as a Principle, that our Body cannot be any ways 
affected, either with Delight or Pain, without theMeans orMediation 
of forme other Body, which muſt touch it immediately, or inſinuate 
it ſelf into it: And this Suppoſition is well known, and judg'd 
true by the better fort of Philoſophers. This then being granted, 
I ſhould be apt to ſay, that this Numneſs or Pain, which is occa- 
ſioned or produced by the Cramp- Fiſh, proceedeth from abundance 
of certain Corpuſcles or Effluviums, which coming from the 
- Cramp-Fiſh, enter into his Hand who toucheth it. . Theſe Corpuſcles 
or Effluvinms do not come thence of themſelves, but they are dri- 
ven, and as it were darted forth by the Contraction of thoſe Fibres, 

-of which thoſe two hooked Bodies, or Muſcles, are compoſed : 
And becauſe the Pain which they cauſe is ſometimes greater, ſome- 
times leſſer, the Reaſon of that Particular is this, That there is a 
greater quantity of thoſe Corpuſcles at one time, than there is at a- 
nother; to which may be added, that the Pores or Paſſages through 
which the ſaid Corpuſcles violently penetrate into the Body, are 
not always ſo juſtly fitted or adapted to the Figures of the ſaid 
Corpuſcles. How theſe Corpuſcles, which are darted by the 
Contraction of the Fibres of the Cramp-Fiſh, enter into his Hand. 
who toucheth it, I am apt to think it is performed after the manner 
following. | e 


we 
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lt is no difficult Matter to believe, that there are in livingB ies 
many Paſſages thro which theſe Corpuſcles, or Esta, or. any 
others, may enter in or come cut, as we daily (ce it is in the Baths, 
and in certain Medicines, which being applied to the outward Su- 
perficies of the Body, convey their Virtue into the moſt. inward 
Parts of the ſaid Body, as I could prove by many Inſtances or 
Examples; but I ſhall here only produce that of the Camtbarides, 4 
which being applied outwardly either to the Thighs or Arms, or 1 
any other Place or Part of our Body, do often produce exceſſive 
Pains in making Water, and ſometimes a bloody Urine. In the 
ſecond. place, it is no hard matter to believe, that through ſome 
Paſſages ſome particular Corpuſcles cannot paſs, without forcing or 
extending the ſaid Paſſages or Pores, whence there followeth a 
Pain; ſome other. Corpuſcles cannot penetrate through thoſe ſame 
Paſſages at all, by reaſon of the vaſt diverfity of Fibres; and other 
Corpulcles do eaſily paſs there, without Pain, or rather with ſome 
Pleaſure, provided they are not overmuch multiplied, or in too 
great a Crowd, and that they move too impetuoully .; For there 
always ariſeth a Diſcontinuation of the Parts, and conſequently 
Pain (as Phyfeians commonly ſay) from the exceflive quantity of 
theſe Eflzvinms, or from their too violent Motion. Pain alſo pro- 
ceedeth from the changing of the Figures of thoſe Pores or Paſſa- 
ges, through which the Corpuſcles at firſt paſſed eaſily ; for in this 
caſe they would not paſs ſo eaſily, but they would needs uſe 
ſome Force to reduce them to their firſt and uſual Figure, by which 
they would cauſe ſome troubleſome Senſation: And this, as I be- 
lieve, happeneth in the Numbneſs and itching or pricking of the 
Hands and Feet, or any other Parts of the Body, when with an 
extraordinary uneaſineſs they have changed their natural Poſition, 
and thence their inward Paſſages have changed their Figure, and 
. conſequently thoſe Bodies, which uſed to enter in or come out at 
thoſe Paſſages, which were fitted and proportioned to them, can- 
not paſs there any more with that eaſineſs as they did before; and 
when any Part of our Body is in any ſtrange and uneaſy Poſture, 
the inviſible Paſſages do nat only change their Figure, but the 
viſible alſo, as the Blood- Veſſels, the Lymphaticks, the Ramifica- 
tions of the Nerves, and alſo thoſe Spaces, which by Phyſicians 
are called Sana Ovaria ; from whence it followeth, that the fluid 
N L i Particles 
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being darted forth from the Cramp Fi 
their Fibres, do paſs a-croſs the Hand, do alſo paſs croſs the Ten- 


ng bil 1 or plates, 
In the fame quantity as they there paſſed at firſt, there is made 4 


tudden Collection of them, and ſ@ by forcing thoſe Parts in which 


they are received, to ſuch a degree, they cauſe that Numneſs and 
Pricking, which encreaſeth and groweth more ſenſible at that time, 
when the Part which now began to have a Numneſs, recovering 


its natural Situation, that is to ay, the Paſſages being reſtored to 


their natural and firft Figure, thoſe fluid Particles, which were 
kept there; run all together in a Crowd, precipitately, or one 
great part of them, in order to purſue their .old Road or Paſſage. 
I ſhould then at leaſt believe, by way of conjecture, that the Num- 
neſs and Pain of the Hand, when it teucheth aud: claſpeth. the 


Cramp Fiſnh, may be occaſioned or produced from the darting of 
certain Corpuſcles or Eflaviums into the Hand, which Corpulcles. 


paſs through certain Pores, which are well fitted to their Figures; 
or if they are proportioned, they paſs there in ſo great a quan- 


tity, with ſo great a Force or Impetss, that they thereby produce 


that painful Senſation: Juſt as we find it iu that Affection, which 
we call Heat, which in reality is nothing elſe but a certain Touch- 
ing, occaſtioned by the Crowd of very ſmall Corpuſcles, which 


penetrate into the Subſtance of our. Body, which according as 
they prick and penetrate in a greater or leſſer quantity, and with a 
reater or leſſer quickneſs, produce in us that Affection, which is 
pleaſant and grateful, and ſometimes more or leſs 
troubleſome. And I am well aſſured that this Opinion will not 
appear new or ſtrange to thoſe who aim at nothing more than the 
noble Inquiſition after Truth, ſince it was diſcovered to us in for- 
mer Times, by that Great Light and Reſtorer of Philoſophy, our 
3 Galileo Galilei, and plainly taught us in his moſt exquiſite 

Effayer. - „ 
We are not then to wonder why the Par is ſo troubleſome, 
fince- we muſt conſider, that thoſe 9 or Eflauiums, which 
upon the Contraction of: 


dins, in which, as Mr. Nicholas Steno hath obſerved; there ane 
as many Fibres as there are in the Belly of a Muſcle, yet with this 
difference, that in the Tendins the Fibres are more cloſely united 

and joined to each other, and in the Belly. of. the Muſcles. they. — 
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followeth, that thoſe Corpuſcles which cauſe. Pain, in-palling * 
- croſs the Tendins, becauſe there are more Fibres there, and more 
united or tnore'cloſe, they touch and move more of them at be 
lame time; and fo by touching many of them together, they pro- 
duce that Pain which is ſo intenſe, which being communicated to 
the fleſhy Fibres, which are continued or joined to the Tend inous 
ones, is the reaſon, that when the Cramp · Fiſh, moveth himſelf vige-- 
rouſly or briskly, the Pain reacheth even to the Elbow; and that 
this perhaps is the cauſe of that ſo violent and fo intenſe Pain, may 
be confirmed from an Experiment which I have often made, which- 
is this, That if the Cramp-Fiſh is touched or ſqueezed with the 
Finger, that is to ſay, with the Tendins, the Pain is then much 
greater and more acute; but if the ſame Cramp-Fiſh is touched or 
prefled with the naked Arm, that is to ſay, with the Fleſh, it is 
true one feeleth a Pain, but more blunt, and much leſſer than 
what is felt, When the Cramp Fiſh is touched with the Finger :. 
Nor can this be aſcribed to that to which ſome aſcribe it, that is, 
that when one toucheth the Cramp-Fiſh with ones naked Arm, ſhe - 
movetli her ſelf more gently, and not ſo briskly, or with that vigour, 
as when ſhe is touched or ſqueezed with ones Hand. But F have 
made ſo many. Experiments and Trials on this Subject, and fo of- 
ten, that I believe Iam not miſtaken in it; and I again am apt to- | 
believe; that the Senſation: which. is occaſioned in the Tendins, is. 2 
much more painful than that which is cauſed in the fleſuy Parts; N 
which is alſo confirmed by obſerving, that the Motions and 
Signs of Pain, which an Animal maketh when it is wounded .in- 
the Fleſhy Part, and then when it is wounded in the Tendins, do- 
much differ from them; for the Signs of Pain and Uneaſineſs are 
much greater, and much more evident at that time when it is 
. wounded in the Tendins, than it is when it is wounded in the 
1 Bleſhy Parts, for the ſame reaſon which I produced before, and 
2 which hath been very well obſerved by Mr. Gafpar Barihalini, ww 
| tis Etter about the uſe of the Nerves in the Motion of the Mulſcles>- 
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